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TITLE BP-6306-A 
ANGIOTENSIN 11 HLCEPTOR BLOCKING IMIDAZOLES 

Related Application 
This application is a continuation-in-part of 
5 U.S. Application Serial No, 8B4.920. filed July 11. 
1986. 

BftCKgRQVNP QT THE Invention 
Field of the Invtmlon 

This invention relates to novel substituted 

10 imidazoles, and processes for their preparation, 
pharmaceutical compositions containing then and 
pharmaceutical methods using them. 

The compounds of this invention inhibit the 
action of the hormone angiotensin 11 (All) and are 

IS useful therefore in alleviating angiotensin induced 

hypertension. The enzyme renin acts on a blood plasma 
a^-globulin. anglotens inogen. to produce angiotensin 
1. which is then converted by angiotensin converting- 
enzyme to All. The latter substance is a powerful 

20 vasopressor agent which has been implicated as a 

causitive agent for producing high blood pressure in 
various mammalian species, such as the rat. dog. and 
man. The compounds of this invention inhibit the 
action of All at its receptors on target cells and 

2S thus prevent the increase in blood pressure produced 

by this hormone- receptor interaction. By administering 
a compound of this invention to a species of mammal 
with hypertension due to All. the blood pressure is 
reduced. The compounds of this invention are also 

30 useful for the treatment of congestive heart failure. 

K . Matsumura. et al*. in U.S. Patent 4.207.324 
issued June 10. 1980 discloses 1 . 2-d i cubs t i tut ed - 4 - 
ha loimidazole-S-acet ic acid derivatives of the formula: 


3S 


8 5 4 
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R '^N ^CH,COOR 


Wherein R 1 is hydrogen, nitro or amino: R 2 is phenyl. 

10 furyl or thienyl optionally substituted by halogen, 
lower alkyl. lower alkoxy or dl-lower alkylamino; R 5 
is hydrogen or lower alkyl and X is halogen; and their 
Physiologically acceptable salts. These compounds 
have diuretic and hypotensive actions. 

IS Furukawa. et al.. in U.S. Patent 4.3SS.040 Issued 

October 19. 1982 discloses hypotensive imidaiole-S- 
acetic acid derivatives having the formula: 

R A ^N , ^ N CH,CO,R^ 



3b 


Wherein R is lower alkyl. eycloalkyl. or phenyl 
optionally substituted; X 1 . x 2 . and X 3 are each 
hydrogen, halogen, nitro. amino, lower alkyl. lower 
alkoxy. benzyloxy. or hydroxy; y is halogen and R 2 
is hydrogen or lower alkyl; and salts thereof. 

Furukawa. et al.. in U.S. Patent 4.340.S98. 
issued July 20. 1982. discloses hypotensive imidaiol* 
derivatives ot the formula: 


8 55 

880156M, 
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IS 


3 0 253 310 

R 1 

Wherein R 1 is lower alKyl or. phenyl r , alKyl 
optionally substituted with halogen or nitro; R 2 U 
lower alKyl. cycloalKyl or phenyl optionally substl 
tut.d; one of R and R« i. -<CH 2 > n COR 5 where R 5 i. 
amino, lower alKoxyi or hydroxyl and n Is O. i. 2 , nd ' 
the other of R and R« i. hydroo.n ox halogen: pro- 
vided that R is lower alKyl or phen.thyl when R 3 i. 
hydrogen. n-1 and R i. i ev . r alKoxyi or hydroxyl • 
and tilts thereof . ' 

103 JSTT " 10 EUf0P " n Pat ' nt ^P^-tion 

103.647 discloses <-chloro- 2 . P h.nyll B i d a, ole .s.ac.tic 
acid derivative, useful for treating .d.»a and hyper- 
tension of the formula: 


20 


2S 



CH 2 C0 2 H 


Where R represents lower alKyl and salts thereof 
3o The metabolism and disposition of hypotensive 

ZT 4 ; Chl0r °- 1 - (4 — ^-V- 3 — thylb.n,yl,.2.p h .nyl 
im darole-S-acetic acid is disclosed by H. Torii in 
laKed j KenKyushoho . «! . No 3/4. 180-191 0982) 

Frazee et al.. in European Patent Applicati, 
^ 12S. 03 3-A discloses 1 - rh e ny 1 ( a 1 Ky 1 ) - 2 . ( a x ky , , .. ' 
thlClmida20le derivatives which are inhibitors of 


ion 


8 5 G 
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dopamine-0-hydroxylase and are useful as antihyper- 
tensives, diuretics and cardiotonics, 

European Patent Application 146,228 filed 
October 16, 1984 by S.S.L. Parhi discloses a process 
for the preparation of l-eubstituted-5-hydroxymethy 1 - 
2-mercaptoimidazoles. 

A number of references disclose 1-benzyl- 
imidazoles such as U.S. Patent 4.448.781 to Cross and 
Dickinson (issued May IS ♦ 1984); U.S. Patent 4.226.878 
to llzuka et al. (Issued October 7. 1980); U.S. Patent 
3.772. 31S to Regel et al, (issued November 13. 1973 ); 
U.S. Patent 4,379.927 to VorbrOggen et al. (issued 
April 12. 1983); amongst others. 

Pals et al.. Circulation Research. £2. 673 
(1971) describe the introduction of a sarcosine 
residue in position 1 and alanine in position 8 of the 
endogenous vasoconstrictor hormone All to yield an 
(octa)peptide that blocks the effects of All on the 
blood pressure of pithed rats. This analog. [Sar 1 . 
Ala ] All. initially called H P-113 M and subsequently 
"Saralasin". was found to be one of the most potent 
competitive antagonists of the actions of All. 
although, like most of the so-called peptide-All- 
antagonists. it also possesses agonistic actions of 
its own. Saralasin has been demonstrated to lower 
arterial pressure in mammals and man when the 
(elevated) pressure is dependent on circulating All 
(Pals et al.. Circulation Research. 673 (1971); 

Streeten and Anderson. Handbook of Hypertension. 
Vol. b. Clinical Pharmacology of Antihypertensive 
Drugs. A. E. Doyle (Editor). Elsevier Science 
Publishers B.V., p. 246 (1984)). However, due to its 
agonistic character, saralasin generally elicits 
pressor effects whrn the pressure is not sustained by 
All. Being a pept the pharmacological effects to 


\ 


8 5? 
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saralasin are relatively 6 hor t ~ 1 a s t i ng and are only 
manifest after parenteral administration, oral doseG 
being ineffective. Although the therapeutic uses of 
peptide AI 1 - bl ocker 6 . like taralasin, are severely 
limited due to their oral ineffectiveness and short 
duration of action, their major utility is as a 
pharmaceut ical standard. 

To date there are no known non-peptide 
antagonists of All which are useful orally or which 
bind In vitro in the IC^ Q ranges we observe. 


IS 


Summary Of The Invention 
According to the present invention there are 
provided novel compounds of formula (I) which have 
angiotensin 1 I -ant agoni t i ng properties and are useful 
as antihypertensives. 


20 


25 



30 


wherein 


(1) 


3b 


R 1 is -4-C0 2 H; -«-C0 2 H 9 ; -0-5-OH; -SOjH, 

OH 


— 8 5 8 
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-C(CK 3 ) 2 OH: -O-P-OH; -POjH; -NHP-OH; 

OH OH 

4-NMSOjCH 3 : -4-NHS0 2 CF 3 ; -CONHOR 12 : 

OH O ^ u 


-S0 2 NH 2 ; -C P — OH 


• 27 • 
OH 


r r 


R 2 B 3 * 


O 

-NHC ^ -«-X 


H0 ? R 

O 


« . W **** W 

ZO 4-CONH-^ <l • «-CONHNHSOjCr j : 4 -CONHCHCHjC^H^ (t-ieoir.tr); 

N^ N * CO,H 
U 


2* 

R 11 

H0,CW .K-R 


4 -CO 


C0 2 H 
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is H; CI: Br; I; F ; ND 2 ; alkyl of 1 to 4 carbon 
atoms; acyloxy o( 1 to 4 carbon atoms; alkoxy of 1 to 4 
carbon atoms; CC> 2 H: COjR 9 ; NHS0 2 CH 3 : NHSOjCr^; 

CONMOR 12 ; so^NH, ; ^ : aryl; or furyl: 


2 — 2 ' /^.,N 


is H; CI. Be. I or T ; alkyl of 1 to 4 carbon 
atoms or alkoxy of 1 to 4 carbon atoms; 

is CN. N0 2 or COjR 11 ; 

is H. alkyl of 1 to 6 carbon atoms, cycloalkyl of 

3 to 6 carbon atoms alkenyl or 

alkynyl of 2 to 4 carbon atoms; 

is alkyl of 2 to 10 carbon atoms, alkenyl or 

alkynyl of 3 to 10 carbon atoms or tht nut groups 

substituted with r or COjR 14 ; cycloalkyl of 3 

to 8 carbon atoms, cycloa lkylalkyl . of 4 to 10 

carbon atoms: cycloalkylalkenyl or 

cycloalkylalkyny 1 of S to 10 carbon atoms; 

(CH_) 2<CH, ) R S optionally substituted 

14 

with F or C0 2 R ; benryl or benzyl substituted 

on the phenyl ring with 1 or 2 halogens, alkoxy of 

1 to 4 carbon atoms, alkyl of 1 to 4 carbon atoms 

or nitro; 

is H, F. CI. Br, l, N0 2 , CF 3 or CN; 

is H. CN, alkyl of 1 to 10 carbon atoms, alkenyl 

of 3 to 10 carbon atoms, or the same groups 

substituted with F : pheny la 1 keny 1 wherein the 

aliphatic portion is 2 to 6 carbon atoms; 

-<CH_ ) - imidaiol - 1 -yl ; - ( CH. > - 1 . 2 . 3 - 
d. m a m 

triazolyl optionally substituted with one or two 
groups selected from C0 2 CH 3 or alkyl of 1 to 4 

carbon atoms; (CM_) -tetrazolyl; 

d. m 

O 

- <CH ) OR 1 1 : (CH_ ) OCR 14 ; - (CH-) SR 1S ; 
* fj in 2 n 


««u 88015687 
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R 14 O O 

.CH.CI!(CH_) CHOR 15 ; -CH.CH(CH,> CR 1 6 ; -CR 16 


-CH-CH(CH. ) OCR 1 1 ; 

* 6 

O Y 
(CH,) -CH-COR : - (CH.) CR 1 "; - ( CH, ) OCNHR : 
CH 3 

Y O 
-<CH,) NR n C0R 10 ; - (CH, ) NR X l CNHR 10 ; - (CH, ) „NR 1 1 SO_P 10 

Y 

-(CH 2 ) n NR 11 GR 10 ; '^ CH 2 ) m F 1 ^ CH 2 : * CH 2 N 3 : 


-(CH 2 > 


."0 2 :hch 2 > b ^ 


0 24 ^ 

R O 

9 . 1 ** 2 1 
R is -CH-OCR ; 

R 10 is alkyl of l to 6 carbon atoms or perfluoro- 

alkyl of 1 to 6 carbon atoms. l-adamantyl t 1-naphthyl, 

1- ( 1-naph thy 1 ) ethyl . or <CH_) C C H_; 
11 . 2 p 6 5> 

R xs H. alKyl of 1 to 6 cirbon atoms, cyclo- 

alKyl of 3 to 6 carbon atoms, phenyl or 

benzy 1 ; 

R 12 is H. methyl or benzyl; 

R 13 is -COjH; -C0 2 R 9 : -CHjCOjH. -CH 2 C0 2 R 9 ; 

O O O 

-O-S-OH: -O-P-OM: -S0 3 H; -NHP-OH 

OH OH OH 

-rO^H; C(CF 3 ) 2 OH: -NHSG 2 CH 3 ; -NMCOjCFj ; -NHCOCFj ; 


88015687 
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■50 NH; 


9 

OH O 


P— OH 


• 27 * 
R OH 
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N 

it' 1 


-CH. 


H 


N-N. 


: -CONH' V N' N • 


CONHNHS0 2 CF 3 : 


10 


15 


20 


25 


30 


35 


R 14 is H. alkyl or per f luoroalky 1 of 1 to 8 
carbon atoms, cycloalkyl of 3 to 6 carbon 
atoms, phenyl or benzyl: 
R 1S is H. alkyl of 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms, phenyl, benzyl, 
acyl of 1 to 4 carbon atoms, phenacyl; 


.16 


is H. alkyl of 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms. tCH^) 

17 in iq 2 p * 5 


OR' 


or NR 18 R 19 


k 17 


i6 H. alkyl of 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms, phenyl or benzyl; 
R 18 and R 19 independently are H. alkyl of 1 to 4 
carbon atoms, phenyl, benzyl, a-met hy lbenzy 1 , 
or taken together form a ring of the formula 

* v 0 ; 


Q is NR 


20 


o or ch 2 ; 

alkyl of 1-4 carbon atoms, or phenyl; 


R 20 is H , 

R 21 is alkyl of 1 to 6 carbon atoms. -NR 22 R 2 V 

or - CHCH 2 CD 2 C}J 3 : 


8 0 U 
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R 22 And R 23 independently are H , alkyl o( 1 to 6 
carbon atoms, benzyl, or are taken together 


,24 


as ( c,1 2*u wh#re u * 6 3 ~ 6 * 
is H. CH 3 or -C 6 H S ; 


A 


10 


IS 


20 


2S 


R" i« NR 2 V 8 , 


OR 


28 


NHCONH 2# NHCSNH 2 . 


-KKSO 


or 


HHSO. 


t 26 

.27 


R" is hydrogen, alkyl with from 1 to 6 carbon 

atoms, benzyl, or aliyl; 
28 

and R are independently hydrogen, alkyl 
with from 1 to 5 carbon atoms, or phenyl; 
R 2 * and R 30 are independently alkyl of 1-4 

carbon atoms or taken together are -(CH.) 

31 4 * 

R is H. alkyl of 1 to 4 carbon atoms. -CH^CH-CHj 

or -CH-C-H.R 32 ; 

32 2 6 4 

R J * is H, NOj. NH 2 . OH or OCH^l 

X is a car bon- carbon 6ingle bond. -CO-. -O- . -8-. 
-CON- . -NCO-, -OCH^- 


-NH- , - N- 
«26 


R 23 R 2 3 


•CH^O^ . 


-SCH 2 - . -CH 2 S- . -NHC ( R 27 ) (R 28 ) . -NR 23 S0 2 - 


-S0 2 NR 
-CH-CK 


23 


-C(R 27 ) CR 28 )NH- . -CH-CH- , -CF-CF- . 


-CK-CH- 


-CH 2 CH 2 - 


CF 2 CF 2 


•A- 


OR 
-CH- 


14 


OCOR 
- CH • 


17 


NR 

-C- 


2S 


or 


30 Y is o or S: 

2 is O. NK 1 1 , 

m ie l to S : 

n is 1 to 10; 

p ib 0 to 3 ; 

3 S q i r 2 t o n : 

8 U 3 


or S ; 


88015687 
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r is 0 to 2; 
s is 0 to b; 
t is 0 or 1 ; 



and phar maceut i ca 1 1 y acceptable salts of that* 
compounds ; 

provided that: 

(1) the P 1 group is not in the ortho position; 


13 


(2) whtn R 1 is X-(' ^) . X is a singls bond. 


and R is CO^H. or ^ • than R AJ must 

B 

bt in the ortho or meta position; or whtn R 1 
and X are as above and R 13 is NHS0 2 cr 3 or 
NHSO^CM^. R 13 must be ortho; 


1) 


(3) when R is X-f' .7 . and X is other than 



a single bond, then R 13 must be ortho except 
when X • NR* 3 CO and R 13 is NHSOjCr^ or 
NHSO ? CM 3 . then R 13 must be ortho or meta; 

(4) when R 1 is 4-C0 2 H or a salt thereof. R 6 cannot 

be S 4 1 Ky 1 ; 

(5) when R l it 4-CO^H or a salt thereof. 

the tubttituent on the 4-position of the 
imid.«7olr cannot be CH^OH, CH^OCOCH^, or 

CM. 1 1 ; 

. 88015687 
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. X i c -OCH 2 - , and 

is H then R 6 is not 

CF 3 S0 2 HN 

(7) vhtn R l is -conh-^/), and R 6 it n-hexyl then 
R 7 and R e in not both hydrogen: 

Cr^SOjHN 

(8) vhtn R 1 it R 6 i* not wethoxy- 
benzyl ; 

(9) the R 6 group is not -CHCHjCH^CHj or CHjOH- 

r 

Preferred for their antihypertensive activity are 
novel compounds having the formula: 


12 
A 13 

(6) when R 1 is *"V V 

R 13 is 2-CO^H. and R 7 

c 2 h,s: 



yo " 88015687 



Wherein 


13 


R is -C0 2 H; 


NHS0 2 CF 3 


B 


N 
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E 


13 


-X 



and 



X B 


13 


10 R is aUyl of 3 to 10 carbon atoms. alkenyl of 

3 to 10 carbon atoms, alkynyl of 3 to 10 carbon 
atoms, cycloalkyl of 3 to 8 carbon atoms, bensyl 
substituted on the phenyl ring with up to two 
groups selected from alkoxy of 1 to * carbon atoms, 
halogen, alkyl of l to 4 carbon atoms, and nitro: 


IS 


20 


2S 


R is phenylalkenyl wherein the aliphatic portion 
is 2 to 4 carbon atoms. - (CH^ ) |> -imidaxol-l -yl , 
" (CH 2 ) m" 1,2,3 ' tria20lyl optionally substi- 
tuted with one or two groups selected from 
C0 2 CH 3 or * 1K y* of 1 to 4 carbon atoms. 

O 

<CH 2 ) m- tttr * 20l y 1 • -<CH 2 ) n OR n ; -(CH 2 ) n OCR 14 ; 

O R l« 

-CH-CH(CH 2 ) g CR 16 . -CH-CH(CH 2 ) g CHOR 1S ; 


30 


-(CH 2 ) ft CR 16 ; -(CH 2 ) n NHCOR 10 


<CH,) NHSO,R 

z n 2 


10 


(CH 2 ) n r; -CR 


16 


3S 


t 13 is -C0 2 H. -C0 2 R 9 . NHS0 2 CF 3 : and 


H 


8 13 G 
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16 . 17 

R is H. alKyl of 1 to S carbon atoms, OR , or 
NR 18 R 19 ; 


X is carbon* carbon single bond. -CO-. -CON- , 

-CH CH - . -NCO- , -OCH_- # -CH.O- . -SCH. 
\23 * * 


*2 • 


-CH 2 S- # -NHCM 2 -. -CH 2 NH- or -CH-CH- : and 


10 


pharmaceutical^ acceptable salts of these 
compounds . 


IS 


More preferred are compounds of the preferred 

scope where: 
2 

R is H, alkyl of 1 to 4 carbon atoms, halogen, or 
alkoxy of 1 to 4 carbon atoms; 

6 

R is alkyl, alkenyl or al.kynyl of 3 to 7 carbon atoms; 
R 7 is H. CI.' Br. or CF^; 


20 


25 


30 


3S 


R 8 is -(CH,) OR 11 
< m 


( CH 2 ) m OCR 1 4 ; - CH . CH - CHOR 1 S ; 


(CH 2 ) w CR 16 ; -CH 2 NHCOR 10 ; 


-(CH 2 ) m NHSC 2 R 


10 


•CH 


H 


: or -COR 


16 


.10 


is CFj. alkyl of 1 to 6 carbon atoms or 
phenyl ; 

R 11 is H. or alKyl of 1 to 4 carbon atoms: 
R 13 is C0 2 H: C0 2 CH 2 OCOC(CH 3 ) 3 ; NHS0 2 CF 3 

and 


* 

H 


8 U 
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14 

R is H. or alkyl ot 1 to 4 carbon atoms; 
R 1S is H. alkyl of 1 to 4 carbon atoms, or 

acyl of 1 to 4 carbon atoms: 
R 16 is H. alkyl of 1 to S carbon atoms; OR 17 ; or 



m is 1 to S; 

X - single bond. -O-; -CO-: -NHCO- : or -0CH 2 -; and 
pharmaceutical ly acceptable salts . 

Specifically preferred for their antihypertensive 
activity are: 

• 2 -Butyl -4-chloro- 1 -t(2*-(lH-tetrazol-S-yl ) bi phen- 
yl- 4 -yl) me thy 1 ] -S - ( hydroxy met hy 1 ) imidatole. 

• 2 -Butyl -4 -chloro- 1-1(2* -car boxy bi phenyl -4 -yl ) - 
me thy 1 ] - S- ( hydroxy methyl ) imidazole. 

• 2 -Butyl -4-chloro- 1 -1(2' -car boxy bi phenyl - 4 -yl ) - 
methyl )-S-( (met hoxy car bony 1 ) ami none thy 1 ) imidazole. 

• 2-Butyl-4-chloro-l-[(2' - ca rboxybi pheny 1 - 4 -y 1 ) - 

me thy 1 ] - S- [ ( pr opoxy car bony 1 ) ami nomet hy 1 )imidazole. 

• 2-Butyl-4-chloro-l-l(2' -car boxy bi pheny 1 -4 -yl ) 
methyl )imidazole-S-carboxaldehyde 

• 2-Butyl-l-t (2 , -carboxybiphenyl-4-yl)methyll- 
imidazole-S-carboxa ldehyde 

• 2-(lE-Butenyl)-4-chloro-l-l(2'-carboxybiphenyl-4- 
yl)methyl)-S-(hydr ox y me thy l)imidazole 

• 2-(lE-Butenyl)-4-chloro-l-l(2' -car boxy bi pheny 1 -4 - 
yl)methyl]imidazole - 5> - car box a l dehyde 

• 2 -Propyl -4-chloro- 1 - [2'-(lH-tetrazol-S- 

y 1 ) bi pheny l-4-yl)m"ethyll-S-{ hyd r oxyme t hy l)imidazole 

• 2-Propyl-4-chloro-l-[2*-(lH-tetrazol-S- 

yl ) bi pheny 1 4-yl ) me t hy 1 limida2ole-S-carboxaldehyde 

2-Butyl-4-chloro-l-t2'-(lH-tetrazol-S- 

yl )h \ phenyl 4-yl )methyOimidazole-S-carboxaldehyde 

88015687 
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1 6 

• 2-(lE-Butenyl)-4-chloro l-l2*-(lH-tetrazol-S- 

yl )bi phenyl * 4 - y 1 ) methyl ) -S- hydroxy methyl ) imidazole 

• 2-(lE-Butcnyl)-4-chloro-l-[2'-(lH-tetrazol-S- 

yl )biphenyl-4-yl )methyl ] imidazole- S- car box* ldehyde 
and pharmaceut ica 1 ly acceptable salts thereof. 

Note that throughout the text when an alfcyl 
substituent is mentioned, the normal alfcyl structure 
is meant (i.e., butyl is Q-butyl) unless otherwise 
speci f ied • 

Also within the scope of this invention are 
pharmaceutical compositions comprising a suitable 
pharmaceutical carrier and a compound of rormula (I), 
and methods of using the compounds of Formula (1) to 
treat hypertension and congestive heart failure. The 
compounds of this invention can also be used as 
diagnostic agents to test the renin angiotensin system. 

It should be noted in the foregoing structural 
formula, when a radical can be a substituent in more 
than one previously defined radical, that first 
radical can be selected independently in each pre- 
viously defined radical. For example. Ft*. and P 3 

12 12 

can each be CONHOF R need not be the same 

substituent in each of R*. R 2 and R 3 but can be 
selected independently for each of them. 

Synthesis 

The novel compounds of Formula (I) may be 
prepared using the reactions and techniques described 
in this section. The reactions are performed in a 
solvent appropriate to the reagents and materials 
employed and suitable for the transformation being 
effected. It is understood by those skilled in the 
art of organic synthesis that the functionality 
present on the imidazole and other portions of the 

88015687 

8 0 D 


0 253 310 

molecule must be consistent with the chemical 
transformations proposed. This will frequently 
necessitate Judgment as to the order of synthetic 
6teps. protecting groups required, deprotection 
5 conditions, and activation of a benzylic position to 
enable attachment to nitrogen on the imidazole 
nucleus. Throughout the following section, not. all 
compounds of formula (I) falling into a given class 
may necessarily be prepared by all methods described 

10 for that class. Substituents on the starting 
materials may be incompatible with some of the 
reaction conditions required in some of the methods 
described. Such restrictions to the substituents 
which are compatible with the reaction conditions 

15 will be readily apparent to one skilled in the art 
and alternative methods described must then be used. 


20 


2S 


30 


- 870 88015687 
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Generally, compounds of Formula (3J can be 
prepared by direct alkylation onto imidazole (1) 
prepared as described in U.S. 4.1^5.040 and references 
cited therein, with an appropriately protected benzyl 
5 halide. tosylate or mesylate (J) in the presence of 
base, as Ehovn in path a). Preferably, the metallic 
imidazolide 6alt is prepared by reacting imidazole (D 
with a proton acceptor such as KH where M is lithium. 
6odium or potassium in a solvent such as 

10 diraethylf ormamide (DMT) or by reacting it with a metal 
alkoxide of formula MOR where R it methyl, ethyl, 
t-butyl or the like in an alcohol solvent such as 
ethanol or t-butanol. or a dipolar aprotic solvent 
such as dimethyl f ormamide . The imidazole salt is 

15 dissolved in an inert aprotic solvent such as DMT . and 
treated with an appropriate alkylating agent (£) . 
Alternatively, imidazole (X) can be alkylated with a 
benzyl halide (£. where X-Br, CI) in the presence of a 
base such as sodium carbonate, potassium carbonate. 

2o tr iethy lamine or pyridine. The reaction is run in an 
inert solvent such as DMT or DMSO at 20'C to the 
reflux temperature of the solvent for 1-10 hours. 

For example, the 4-nit robenzyl intermediate ( la . 
wherein R 1 - R 2 - R* . H ) may be obtained 

25 by direct alkylation onto imidazole (D with a 

4 -nit robenzyl halide. tosylate or mesylate in the 

presence of base. 

7 8 

If R and R are different, mixtures of two 

regioisomer alkylation products <2_fc. and i£) are 

7 a 

30 obtained in which R and R are interchanged. 
When R 8 is CHO the alkylation is such that the 
benzyl group becomes attached to the adjacent nitrogen 
preferentially. These isomers possess distinct 
physical and biological properties and can usually be 

35 separated and isolated by conventional separation 
techniques such as chromatography and/or 
crystallization. 88015687 
— 872 . 
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P 



3d : R - n-Bu. R - CI 
R 8 • CH 2 C0 2 Me # 


3 t : R - n-Bu, 




O 


3 


R 2 - R 3 - H 


R • R • H 

In all secies examined, the more rapidly eluted 
isomer of a given pair hat greater biological potency 
than the less rapidly eluted isomer. The absolute 
structure of the compounds 24 and jj> has been confirmed 
by X-ray crysta 1 lographi c analysis to establish the 
relationship between structure, physical properties 
and biological activity. Sulfonamide id is the more 
rapidly eluted isomer in its series, acid 1$ is the 
less rapidly eluted isomer in its series. 

Alternatively, any properly (unctionalized 
ben2ylamine derivative (±) may be converted to imine 
(6) by treatment with an acylamino Ketone (i) in the 
presence of an inert solvent such as benzene, toluene, 
or the liKe. and a catalytic amount of p-toluene- 
eulfonic acid or molecular sieves. N. fcngel. and 
W. Steglich. Liebigs A nn . Chem a . 1916. (1976). or in 
the presence of alumina. F. Te x i t- r - Pou 1 e t . £yn X he* j.c . 
679 (198S). The resulting imine (b) can bo cyclized 
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to the N-benxyl imidazole (2) with phosphorus penta- 
chloride (PCl^). phosphorus oxychloride (P0C1 3 ) or 
tr iphenylphosphine (FPhj) in dlchloroethane in the 
presence of a base such as t r let hy lami ne . N. Engel and 
5 W. Steglich, Liebios Ann. Chtio. . 1916. ( 1976). 

Acylarotno Ketone (i) is readily obtainable from 
amino acids via the Dakin-West reaction, H.D. Dakin. 
*• West. J. Biol. Ch«m.. 78. 9S and 74S (1928), and 
various modifications thereof. W. Steglich. G. H6fle. 

10 ftnqew. Cfttn Int. Ed. Rnol 4, 981 (1969); G • Httfle. 
W. Steglich. H. Vorbrtiggen, Anoew. Chs m. int. Ed. 
Enqtt > 12. (1978); W. Steglich. G ♦ HMle. Ber . . 

101. 883 (1969). or by selective reduction of acyl 
cyanides. A. Pfaltx. S. Anwar. Tet. Lett. 2977 (1984). 

15 or from a-halo. a-tosyl or a-mesyl ketones via the 

appropriate substitution reactions that one skilled in 
the art will readily recognixe. 

The functional ixed benxylamines (i) nay be cade 
from the corresponding benxyl halide. tosylate or 

20 mesylate (2) via displacement with a nitrogen nucleo- 
phile. a procedure familiar to one skilled in the 
art. This displacement may be achieved using azide 
ion, ammonia, or phthalimide anion, etc.. in a neutral 
solvent such as d imethy 1 f ormamide . dimethylsulf oxide 

25 etc.. or under phase transfer conditions. The benzyl 
halide <£) may be made by a variety of benxylic halo- 
genation methods familiar to one skilled in the art. 
for example benxylic bromination of toluene derivatives 
with N-bromosuccinimide in an inert solvent such as 

30 carbon tetrachloride in the presence of a radical 

initiator such as benxoyl peroxide at temperatures up 
to reflux conditions. 

A wide variety of toluene derivatives may be made 
from simple e 1 ec t r oph i 1 i c substitution reactions on an 

3S aromatic ring. This includes nitration, eulfonaiion, 
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phosphorylation. Friedel-Craf ts aUyUtion. Friedel- 
Crafts acylation. halogenat ion. and other similar 
reactions Known to one skilled in the art, G. A. Olah. 
"Fr iedel - Crafts and Related Reactions." Vol. 1 -S . 


5* 1 nter s c i ence . New York. (196S). 

Another way to synthesize f unct i ona 1 i zed ben2yl 
halides is via chlor orce t hy 1 a t i on of the corresponding 
aromatic precursor. Thus, the appropriately substi- 
tuted benzene ring may be chl or one t hy la t ed with 

10 formaldehyde and hydrochloric acid (HC1) for example 
with or without an inert solvent such as chloroform, 
carbon tetrachloride, light petroleum ether or acetic 
acid. A Lewi6 acid such as zinc chloride (ZnCl 2 ) or 
a mineral acid 6uch as phosphoric acid may also be 

IS added as a catalyst or condensing agent. R ♦ C. Fuson. 
C. H. McKeever. Org. Reactions . 1. 63 (1942). 

Alternatively. N-benzyl imidazoles (2) can also 
be prepared as shown in path b) by forming an R* sub- 
stituted amidine (7) from an appropriately substituted 

20 benzylamine (£) which is in turn reacted with an 
a-ha 1 oket one . a-hydr oxyketone (£). a - ha 1 oa 1 dehyde . 
or a- hydr oxya ldehyde . F * Kunckeil, Per . . AA. 637 
(1901) . 


2S alkylated by a variety of benzyl derivatives. These 
include compounds with latent arid 1 unc t i ona 1 i t ie6 
such as o, m. and p-cyanobenzy 1 ha 1 i de s . mesylates or 
to&ylate6 as 6hown in path c). Nitriles of formula 
(9) may be hydrolyzed to carbcxylic acids of formula 

30 CLO) by treatment with strong acid or alkali. Prefer- 
ably, treatment with a 1:1 (v/v) mixture of concen- 
trated aqueous hydrochloric acid/glacial acetic acid 
at reflux temperatures for 2 96 hours or by treatment 
with IN sodium hydroxide in an alcohol tolvent such as 

31 ethanol or ethylene glycol tvi / hourr. at tempera 


As 6hown in path a), imidazole (X) may be 
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tures from 20 tt C to reflux can be used. If another 
nitrile group is present it will also be hy d r o 1 y z rd . 
The nitrile functionality can also be hydrolyzed in 
two steps by first stirring in sulfuric acid to form 
5 the amide followed by hydrolysis with sodium hydroxide 
or a mineral acid to give the carboxylic acid 

The nitriles (9) can be converted into the 
corresponding tetrazole derivative ill) by a varioty 
of methods using hydrazoic. acid. ror example, the 

10 nitrile can be heated with sodium aside and ammonium 
chloride in DMT at temperatures between 30*C and 
reflux for 1-10 days, J. P. Hurwitz and A . J. Tomaon, 
J. Pro. Chtffi, . 2£. 3392 (1961). Preferably, the 
tetrazole is prepared by the 1,3-dipolar eye 1 oadd i t i on 

IS of trialXyltin or triaryltin azides to the 

appropriately substituted nitrile as described in 
detail by Scheme IS. 

The starting imidazole compounds (1) are readily 
available by any of a number of standard methods. ror 

20 example, acy 1 ami noket one (£) can be cyclized with 

ammonia or equivalents thereof, D. Davidson, et al.. 
J . Pro . Chem, . £. 319 (1937) to the corresponding 
imidazole as shown in Scheme 1 . The corresponding 
oxazole can also be converted to imidazole (1) by 

2S action of ammonia or amines in general. H. BrtdtrecK. 
et al.. Ber . . 13S1 (19S5); J. W. Cornforth and 

R. H. Cornforth. J . Chem Soc. , 96. (1947). 

Several alternative routes to imidazoles (X) are 
illustrated in Scheme 2 , As shown in Scheme 2 equa- 

30 tion a), reaction of the appropriate substituted 

imidate esters with an appropriately substituted 

a-hydroxy or a-halofcetone or aldehyde (£) in ammonia 
leads to imidazoles of formula (1). P. Dziuron. and 
W. Schunack. Arch iv, Pha r ma 2 . . 307 and 470 ( 1974). 

3S 
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The starting imidazole compounds (1) wherein 
7 8 

R and R are both hydrogen can be prepared as 

shown in equation b) by reaction of the appropriate 

R 6 -subs t i tut ed imidate ester (12.) with 

a-aminoaceta ldehyde dimethyl acetal (1_3), M . R . 

Grimmett. Adv. Heterocyclic Chem. . 12 . 103 (1970). 

As shown in equation c). imidazole (li; wherein 

R 7 - hydrogen and R 8 . CHjOH) can be prepared by 

treatment of th« imidate aster (12.) with 

1 . 3 -dihydr oxyacetone (l±) in ammonia by the procedure 

described in Archive der Pharma^ e. 307. 470 (1974). 

Halogenation of imidazole (i£) or any imidazole 
7 8 

wherein R or R is hydrogen is preferably accom- 
plished by reaction with one to two equivalents of 
N-halo6uccinimide in a polar solvent such as dioxane 
or 2 -me t hoxyet hanol at a temperature of 40-100*C for 
1-10 hours. Reaction of the halogenated imidazole 
(16.) with a benzylhalide <£) in the manner described 
in Scheme 1 affords the corresponding N-benzyl imidazole 
(12); wherein R 7 is halogen and R 8 is CH 2 OH). This 
procedure is described in U.S. Patent 4.35S.040. 
Alternatively, imidazole (12) can be prepared by the 
procedure described in U.S. Patent 4.207.324, 

Compounds of formula (12) can also be prepared 

by treatment of the starting imidazole compound (1) 
7 8 

wherein R and R are both hydrogen, with the appro- 
priate benzyl halide followed by f unct i ona 1 i za t i on of 
7 8 

R and R by treatment with formaldehyde as described 
in E. r. Codefroi. et al.. Recuei 1 .. 91. 1 383 ( 1972 ) 
followed by halogenation as was described above. 

As shown in equation d) the imidazoles (1) can 
also be prepared by reaction of R 6 substituted 
amidines (UL) with an a-hydroxy- or a-haloketone 
or aldehyde (8) as described by F. Kunckel. Per 3jj , 
637. ( 1901 ) . 

877 88015687 


0 253 310 

2S 

As shown in equation e). preparation of the 
7 8 

ni troimidazoles (1. R or R • N0 2 ) is 
preferably accomplished by heating the appropriate 
starting imidazole in a 3:1 mixture of cone, sulfuric 
5 acid/conc. nitric acid at 60-100*C for 1-6 hours. 
Nitration of the imidazole can be achieved by 

first converting the hydroxymethy 1 imidazole to the 
corresponding chlor omothyl imidazole (2JL) employing 
thionyl chloride or oxalyl chloride. Nitration, as 
10 described above, followed by hydrolysis provides the 
nitroimidazoles ( 24 ) . 

7 8 

Imidazoles 1 21 ) where R and R • CN can be 
prepared as 6hown in equation f) by reaction of R 6 
substituted ortho esters, ortho acids or aldehydes 

IS (followed by oxidation of the aldehyde) with diamino- 
maleonitrile (22.) b Y the procedure described by R . W . 
Begland et al.. J. Pro. Chem. . 1SL, 2341 (1974). Like- 
wise, R 6 substituted imidate esters (12) also react 
with diaminomaleonitr i le to give 4.S dicyanoimidazoles 

20 (11)- The nitrile groups can be further elaborated 
into other functional groups by methods familiar to 
one skilled in the art. 


2S 
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Scheme 2 
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H 

1 (vh#r»in K 7 .*8.H) 


° ^ * 7*" T nil 


I 

"a* 


X.Br, CI , I 

Li 



30 m 


8 79 

88015687 


?3. 


27 


0 253 310 




880 

88015687 



88015687 


0 253 310 

29 

As ehovn in Scheme path a) for benzylimid- 
azoles (12) where R - CI and R • CHjOH. the hydroxy- 
methyl groups may be easily converted to the corre- 
sponding halide, mesylate or totylate by a variety 
of methods familiar to one skilled in the art. 
Preferably, the alcohol (12) converted to the 
chloride (25) with thionyl chloride in an inert 
solvent at . tempera tures of 20 9 C to the reflux 
temperature of the solvent. 

Chloride <2L) nay be displaced by a variety of 
nucleophiles by nucleophilic displacement reaction 
procedures familiar to one skilled in the art. For 
example, excess sodium cyanide in DM SO may be used to 
form cyanomethyl derivatives <24> at temperatures of 
20 # C to 100*C. 

Nitrile (££.) may be hydrolyzed to acetic acid 
derivative (£7) • by a variety of methods. These 
methods include methods described previously for the 
hydrolysis of nitrlles of formula (2). Examples of 
desired acids and bases for this hydrolysis include 
mineral acids such as sulfuric acid, hydrochloric 
acid, and mixtures of either of the above with 30-S0t 
acetic acid (when solubility is a problem), and alkali 
metal hydroxides such as sodium hydroxide or potassium 
hydroxide. The hydrolysis reaction proceeds under 
heating at temperatures ranging from 50-160 # C for 2-49 
hours. Carboxylic acid <22> »ay be esterified by a 
variety of methods without affecting other parts of 
the molecule. Preferably. (27) is refluxed in a 
hydrochloric ac i d /me t hano 1 solution for 2-48 hours 
to give ester (2ft) . 

Ester < 2Jft ) may be hydrolyzed to carboxylic acid 
(22). for instance, after R 1 . R 2 and R 3 have been 
elaborated. Various methods, acidic or basic, may be 
used. For example, compound (2fi> is stirred with O.SN 
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potassium hydroxide in methanol, or if base soluble, 
it is stirred in 1 . ON sodium hydroxide for 1-«B h at 
20 # C to reflux temperatures. 

Hydroxymet hy 1 derivative (12) may be acylated to 
5 give (£9) by a variety of procedures. A6 shown in 

path b) .acylat ion can be achieved with 1-3 equivalents 
of an acyl halide or an anhydride in a solvent such as 
diethyl ether, t etr ahydrof uran. methylene chloride or 
the like in the presence of a base such 36 pyridine or 

10 tr iethylamine . Alternatively (12) *ay b * acylated by 
reaction with a carboxylic acid and dicyclohexy 1 car bo- 
diimide (DCC) in the presence of a catalytic amount of 
4-(N,N-dlmethylamino)pyr idine (DKAP) via the procedure 
described by A. Hassner. Tet . Lett. , 46., 4475 (1978). 

15 Treatment of (17.) with a solution of carboxylic acid 
anhydride in pyridine optionally with a catalytic 
amount of DKAP at temperatures of 20-100°C for 2-48 
hours is the preferred method. 

The ether ( 30 ) can be prepared from the alcohol 

20 (12) as shown in path c) by methods such as treatment 
of (12) in a solvent such as dimethylf ormamide or 
dimethylsul f oxide with potassium t-butoxide, sodium 
hydride, or the like followed by treatment with R 11 L 
at 2S*C for 1-20 hours, where L is a halogen, tosylate 

2,s or mesylate . 

Alternatively, treatment of (12) with 1-S 
equivalents of thionyl chloride in chloroform for 2-6 
hours at 2S # C followed by treatment of the intermediate 
(2i) with 1-3 equivalents of MOR ll # where M is sodium 

30 or potassium, for 2-10 hours at 2S»C either in R li OH 
as solvent or in a polar solvent 6uch as dimethyl form- 
amide or the like will also yield ether (301 . 

The ether (10) can also be prepared for example 
by heating (1_7) for 3-1S hours at 60-160 # C in R lX OH 
containing an inorganic acid such as a hydrochloric 
acid or sulfuric acid. 
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Compound can be deha logena t ed to compound 

(11) preferably by catalytic hydrogenoly6i6 (over an 
appropriate catalyst such as 10\ palladium on carbon) 
in methanol at 2S°C for 1*6 hours or by treatment with 
5 zinc metal in acetic acid. 

As shown in Scheme 3 . the t r i f luor omethy 1 
imidazoles (3_3) can be prepared from the corresponding 
iodoiroidazoles (3j£) by treatment with t r i f luor omethy 1 
copper. J. Am. C hem. Soc , 832 (1986). 

10 N-aryl imidazoles of formula X (compounds wherein 

r-o) can be prepared by the following methods, it 
being understood by one skilled in the art that 
certain manipulations, protecting and deprotecting 
steps, and other synthetic procedures disclosed above 

15 may be necessary to produce compounds with the desired 
combinations of R 6 . R 7 , R 8 and R 13 * 

As shown in Scheme 4 , equation a) the reaction 
of aniline derivative (2±) with imidate ester (H) to 
form the substituted amidine (21) provides material 

20 which can be cyclized with d ihydr oxyace tone to form 
structure (16.) . Subsequent elaboration into (I) 
provides the N-aryl imidazole compounds of the 
invention. 

Alternatively as shown by equation b) the 
25 MarcKwald procedure, described by Marcfcwald et al., 

Ber, . 22.^568. 1353 (1889): Ber . . 25. 2354 (1892) can 

be used to form a 2-mer captoimidazole (1£) from 

aniline derivative (2±) v i* i tothiocyana te (37) . 

Desulfur izat ion of (H) with dilute nitric acid 
30 followed by anion formation at the 2-position of the 

imidazole (39.) and reaction with R 6 X where X is CI. 

Br. 1. allows the formation of (££) which can be 

subsequently elaborated to I. 

35 ^ 
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A variation of KarcKwald's ptocess as shown In 
equation c) using an a-aminoKetone (11) *hd 
isothiocyanate (37.) can also be employed, see Norris 
and KcKee. J_.__Ajr.c c. .Chcm^Soc^. 77. 10S6 (19SS) can 
also bo employed. Intermediate (41) can be converted 
to (I) by known sequences. The general procedure of 
Carboni et al.. J - Meet. Ch ew. Sec. 89. 2626 (1967) 
(Illustrated by equation d)) can also be used to 
prepare N-aryl substituted imidazoles from appropriate 
haloaromatic compounds (42: X-P". Cl. Br) and 
Imidazoles (1): 

Schetce 4 

KH 


a) 


20 




,13 


2S 


CO(CH 2 OH) 2 . j ^ 


30 


3S 




CH,OH 
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In various synthetic routes R 1 . R 2 and R 3 
do not necessarily remain the same from the starting 
compound to the final products, but are often 
manipulated through known reactions in the 
intermediate steps as shown in Sch emes 5-22 . All of 
the transformations shown in S chemes 5-10 and 12 can 
also be carried out on the terminal aromatic ring 
(i.e.. blphenyl r ing) . 

Sche me 5 



(CH 2 ) p < CH 2>r (CH 2 > r 

•'-i>~ ■H^-' 


45 46 


As shown in Scheme 5 . compounds where R is a 
sulfonic acid group may be prepared by oxidation of 
the corresponding thiol (41). Thus, an N- benzyl imid- 
azole derivative bearing a thiol group may be converted 
into a sulfonic acid (A£) by the action of hydrogen 
peroxide, peroxyacids such as metachlor oper oxybenzoic 
acid, potassium permanganate or by a variety of other 
oxidizing agents, E. E. Reid. Organic Chemistry of 
BlvaJejLtL.£».Uu.l. 1. Chemical Publishing Co.. New Yor*. 
120-121 (1958). 
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Aromatic hydroxy or thiol groups are obtained 
from deprotection of the corresponding alKyl ether or 
thioethers. ThU6. for example, a methyl ether or a 
methyl °thioether derivative of an N-bentyl imid- 

azole containing one or more aromatic rings may be 
converted into the free phenol or thiophenol (£i) by 
the action of boron tribromide methyl sulfide. P. C. 
Willard and C. F. Fryhle, Tet. Lett. . 21. 3731 (1980): 
tr imethylsi lyl iodide. M. E. Jung and M. A • Lyster, 
J. Org. Chsm. . H. 3761 (1977); JCSEt and derivatives 
thereof. G. 1. Feutrill. H. N • Mirrington. Tet. Lett.. 
1327. (1970), and a variety of other reagents. 

Alternatively, N-benxyl imidazoles may be 
sulfonated by stirring with H 2 S0 4 at a variety of 
different concentrations or with other sulfonating 
agents such as chlor osulf onic acid or sulfur trloxide 
with or without complexing agents such as dloxane or 
pyridine at temperatures from 0 to 200*C with or with- 
out solvent, K. LeRoi Nelson in Frledel- Craf ts and 
Related Reactions . Ill part 2. G. A. Olah. ed.. 
Intetscience Publ.. 13SS (1964). 

The synthesis of compounds where R 1 is a 
sulfate, phosphate or phosphonic acid are depicted in 
Scheme 6: 
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Schorr 6 (continued) 



* N 

I 


* 7 


(CH 2 ) r 


As 


K 3 « 


i 

(CH 2 > r 
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IS « 

j (CTP) j» ^ 
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N-Denzy 1 imidazoles containing a phenolic 
hydroxyl group (<7) may be readily converted into 
the corresponding sulfate (C8) or phocphate (19). As 
shown in equation a), reaction of the phenol with a 
sulfur trioxide-amine complex will give the corre- 
sponding sulfate . E. E. Gilbert. Sul f onat ion an d 
Related Reac \_\ofj f. • Intotscicnce, New York, chapter 6 
(1965). Reaction of the phenol (4J7) with phosphorus 
pentachl or ide followed by hydrolysis will give the 
corresponding phosphate (19), G . M . Kosolapoff. 
O^flanophojsphoxut C ompounds , John Wiley. New York. 
23S (1950). 

As shown In equation b) N-benzyl imidazoles may 
be converted Into the corresponding phosphonic acids 
by reaction with phosphorus trichloride <PC1 3 ) and 
aluminum chloride (A1C1 3 ) in an inert solvent for 
0.5-96 hours from temperatures of 25»C to the reflux 
temperatures of the solvent. Appropriate workup 
followed by reaction with chlorine (Cl 2 > and 
subsequent hydrolysis of the tetrachloride (^) gives 
the phosphonic acid derivative (52). G. M. Kosolapoff 
in Ql 9 * *fiA&ltftni * 4. R. Adams, editor. John Wiley and 
Sons. New York, 297 (1951). Another more direct route 
involves reaction of the N- benzyl imidazole with 
PSC1 3 and A1C1 3 followed by hydrolysis. R. S. 
Edmunson in Cornel eh*n^ive_Or^r^^ Vol. J. 

D. Barton and W. D. Ollis editors. Pergamon Press. New 
York. 1285 ( 1979) . 

Alternatively, equation c) illustrates that aryl 
phosphonic acids (%2) *>*Y be formed from reaction of 
the corresponding diazonium salt (SI) with PCI in 
the presence of Cu ( 1 ) followed by hydrolysis with 
water (ibid, p. 17S6). 

As shown in equation d). the aryl halides ( j»5 ) 
rr.ay be pnotolyzed in t he presence of phosphite esters 
to give [■>.<•■ ph-, tut e esters (56). H . Kluger. J. L. W. 
8 9 1 
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Chan, J_. A m . Chom . Soc , . 95 . 2362 . ( 1973 ). Those same 

aryl halides also teact with phosphite esters in the 
presence of nickel or palladium salts to give phos- 
phonate csterB. P. Tavs, Chom . Ber . . 103 . 2428 (1970), 
which can be subsequently converted to phosphonic 
acids (12) by procedures known to one skilled in the 
art. 

N-Benzyl imidazoles containing an aldehyde or 
ketone (12) nay be reacted with a phosphorus trihalide 
followed by water hydrolysis to give a-hydr oxyphos- 
phonic acid derivatives. CM. Kosolapoff. op. cl t . . 
304. as shown in Scheme 7 . 

Scheme 7 
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Compounds whore R is -condor may be pre- 
pared as shown in nchome_£, by the treatment of a 
carboxylic acid with 1-4 equivalents of thionyl 

chloride for 1-10 hour*. This reaction can be run 
5 without 6oJvont or in a nonreactive solvent such as 
benzene or chlorofoim at temperatures of 2S-6S % C. The 
intermodiat e acid chlotia* it then treated with 2-10 
equivalent* of the appropriate amine derivative. 
H 2 N-OR t for 2-18 hours at temperatures of 2S-80*C 
10 in a poUr aprotic solvent such as t et rahydrof uran or 
dimethylsulf oxide to give the hydroxamic acid . 

Scheme 8 


IS 


20 


3b 


J&$ — 


ooc* 


Alternatively, the carboxylic acid <K>) can be 
converted to the hydroxamic acid (SI) according to the 
procedure in J, Hed , Chem, . Z±. use (198$) by 
2b employing d i cy c 1 ohexy 1 ca r bod i i mi de . 1 -hydr oxybenzo- 
triazole. and H 2 NOR 12 or according to the 
procedure described in Synthesis . 929 (198S) employing 
the Vilsmeier reagent and H^NOR 12 . 

30 


893 

88015687 


4 1 

Scheme $ 


0 253 310 


10 


IS 


20 


25 


30 


3S 


I > I > I 

(CH 2 ) r < CH 2>r <CH 2 > r 


.>-^>->" ^Pt* +p"~ 


10 


894 


60 61 


-> * M > It* II 


* - &lkyl. i.e. I 

JCH 2 >r <CH 2 ) r 

1 


62 63 


88015687 


4 


0 253 310 

42 

Aniline intermediates (6_3) are disclosed in U.S. 
Patent No. 4.3S5.040 and may be obtained from the 
corresponding nitro compound precursor by reduction. 
A variety of reduction procedures may be used such as 
5 iron/acetic acid, D . C. Owsley, J. J. Bloomfield, 
Synthesis . 118. (1977). stannous chloride, r. D . 
Bellamy. Tet . Lett . , 839, (1984) or careful hydro- 
genation over a metal catalyst such as palladium. 

As shown in Scheme 9 . aniline intermediates of 

Xo N-benzyl imidazoles may also be prepared from the corre- 
sponding carboxylic acid (1£) or acid chloride via a 
Curtius rearrangement of an intermediate acyl azide 
(££). More modern methods include using diphenyl- 
phosphoryl azide as a source of azide. T. Shioiri, 

15 K . Ninomiya. S, Yamada. J . Am. Chera. Soc. . $4 . 6203 
(1972). and trapping the intermediate isocyanate ( 61 ) 
produced by the Curtius rearrangement with 2-trimethyl- 
silylethanol and cleaving the resultant carbamate ( 62 ) 
with fluoride to liberate the amine (£J.). T. L . Capson 

20 *nd C. D. Poulter. Tet. Lett. . 351S (1984). 

Classical procedures familiar to one skilled in the 
art may also be employed. 

Compounds where R 1 is -S0 2 NH 2 may be made 
as shown in Scheme 10 : 
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Sulfonamide compounds ( 65 ) may be made by 
reacting an arylsulfonyl chloride (41) with ammonia, 
or its equivalent. Unsubtt ituted ary lsulf onamides are 
made by reaction with ammonia in aqueous solution or 
in an inert organic solvent. P, H. Bergheim and 
W. Braker, J. Are. Chem. Soc. 44. 1459 (1944). or with 
dry powdered ammonium carbonate, E. H. Huntress and 
J. S. Autenrieth. J. Am. Chem. Soc. 42. 3446 (1941 ); 
E. H. Huntress and F. H. Carten. J. Am. Chem. Soc . 
ii. Sll (1940). 

The sulfonyl chloride precursor may be prepared 
by chlorosulf onation with chlorosulf onic acid on the 
aromatic ring directly. E. H. Huntress and F. H. 
Carten. Ifrjj, ; E. E. Gilbert, qd. clt. . 84. or by 
reacting the corresponding aromatic diazonium chloride 
salt (12) with sulfur dioxide in the presence of a 
copper catalyst. H. Meerweln. et al. # J . PraUt . Chem. . 
[ii). HI. 251 (1939). or by reacting the aromatic 
sulfonic acid (14) with PC1 & or POCl 3 . C. M. Suter. 
The Organic Chem istry of Sulfur . John Wiley. 459 
( 1 946 ) . 
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Linked ester compounds' of fotmuld (I) whore R 1 
O 

is C0 2 C»l(H )OCH can bo made by procedures well 
Known in penicillin and cephalosporin chemistry. 
The purpose is to provide ir.aterials which are more 
lipophilic and which will be useful orally by rapid 
transit from the gut into the bloodstream, and which 
will then cleave at a sufficiently rapid rate to 
provide therapeutically useful concentrations of the 
active carboxylic acid form. The following review 
articles and references cited therein discuss this 
concept and the chemistry involved in preparing such 
compounds V. J. Stella, et al.. Druos. 455-473 
(1985): H. Ferres. Drugs of Today- 12 (9). 499-538 
(1983); A. A. Sirkula. Ann . Reots. Med. Chem. . 10. 
306-315 (1975). 

Experimental procedures which are applicable to 
the preparation of chemically stable linked esters are 
illustrated by equations a-e of Scheme 11 . 
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Scheme II 


RCOjNa 4 (CH;j) 3 CC0 2 CH 2 Br — > RC0 2 CH 2 OCOC (CH 3 ) 3 
10 *» 


G. Franchtschi et J, Antibiotic*. 36.. (7). 

936-941 (1983). 

CH3 

e 1 

RC0 2 ♦ (CH 3 ) 2 NCONCCH3) 2 ♦ C1CHCXX>C(CH 3 ) 3 


?»3 l 


RC0 2 CHOCOC(CH3)3 
»7 

J. Budavin. U.S. Patent 4.440.942 


RC0 2 H > RCO2CH-OCOCHCH2CO2CH3 

NH 2 

68 

B. Daehne et G.B. Patent 1.290.787 


R2« 

B C0 2 H > RC0 2 CHCOHR 22 R 23 

69 

ferret. Chew. Ind .. 43S-440 (1980) 


BCH >»0 

RC0 2 H > ) ( 
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Clayton et a 1 . , Antim i_c rjob ^_Ay on t_s_ Chomo t ho r ap^ , 
(6). 670 671 (1974) 

In equations a-e: R« n n-**^R 7 


R 2 R 3 


10 Compounds of Formula I where R 1 Is -CtCF^J^OH 

may bo prepared as shown in Scheme 12 . 
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Scheme 12 
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lU»xa f 1 uo r o i Gopr opa no 1 compounds (22.) ma V *> e 
prepared by treatment of arylsilane (ZD with 1-5 
equivalents o( hexaf luoc oacetone in a solvent such as 
methylene chloride at temperatures ranging from about 
5 -bO° to ?S # C for a period of 2-10 hours. The 
requisite arylsilane (7_l) can be prepared using 
methods Known to one skilled in the art such as the 
procedures described in Chapter 10 of Butterwor th* s 
"Silicon in Organic Chemistry 14 . 
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Scheme 13 
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As shown in Schema 13 . compound (7^3) in which X» 
-NHCO and R 13 * -COOH may be easily prepared, for 
example, by reacting aniline precursor (6.3) with a 
phthalic anhydride derivative in an appropriate 
5 solvent such as benzene, chloroform* ethyl acetate, 
etc. Often the carboxylic acid product will precipi- 
tate from solution with the reactantc remaining behind. 
M.L. Sherrill. F.L. Schaeffer. E.P. Shoyer. J, Am . 
Chem. Soc . . 474 (1928). 

10 When r 13 -nhso 2 CH 3 . NHS0 2 CP 3 or tetrazolyl (or a 

variety of other carboxylic acid equivalents), 
compound (7_3) may be obtained by reacting aniline ($)) 
with the requisite acid chloride by either a 
Schott en-Baumann procedure, or simply stirring in a 

15 solvent such as methylene chloride in the presence of 
a ba6e such as sodium bicarbonate, pyridine, or 
t r i ethyl ami ne . 

Likewise, aniline m *Y be coupled with an 

appropriate carboxylic acid via a variety of amide or 

20 peptide bond forming reactions such as DCC coupling, 
aside coupling, mixed anhydride synthesis, or any 
other coupling procedure familiar to one skilled in 
the art. 

Aniline derivatives (63,) will undergo reductive 
25 animation with aldehydes and ketones to form secondary 
amines (7JJ. Thus the aniline is fir6t stirred with 
the carbonyl compound in the presence of a dehydration 
catalyst 6uch as molecular sieves or p- t o luenesu 1 f oni c 
acid. Afterwards the resultant imine is reduced to 
30 the amine with a borohydride reducing agent such as 
sodium cyanobor ohydr ide or sodium borohydride. 
Standard catalytic hyd r ogena t i on reagents such as 
hydrogen and palladium/carbon can also be employed. 

9 0 3 
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Alternatively, aniline (63.) may be monoa 1 ky 1 a t ed 
by reaction with ethyl formate followed by reduction 
with, for example, lithium aluminum hydride to produce 
the N-methyl derivative (7JL)\ Anilines iZL) *ay in 
turn be reacted with carboxylic acid anhydrides and 
acid chlorides or carboxylic acids by any of the 
coupling procedures 

described previously to yield (7_D where X» -N(CHj)CO-. 

Aniline (6_3) or <7±) or other intermediate 
anilines where the amino group may be located on 
another aromatic ring for example. al6o react with 
other anhydrides to make amide -car boxy 1 ic acid 
derivatives of formula <7£). Thus, for example, 
maleic anhydride. 2 . 3-naphthalenedicarboxyl ic acid 
anhydride, and diphenic anhydride are reacted in a 
similar fashion to phthalic anhydride with aniline 
(il) or (7jp to yield carboxylic acids (7£) # (22). and 
<7§.). respectively. 

Phthalimide derivatives of aniline (42) may be 
made by a variety of methods, preferably by stirring 
aniline (6_3> with phthalic anhydride in acetic acid 
at a temperature between 20 # C and reflux. G • Wanag, 
A. Veinbergs. Bex.. 7S. 1SSB (1942). or by stirring 

with phthaloyl chloride, a base such as 
triethylamine. and an inert solvent. 

Aniline (6_3) may be converted into its tri- 
f luoromet hanesul f onamide derivative or its 
t r i f luoroacet amido derivative preferably by reacting 
it with triflic anhydride or t r i f luoroacet i c anhydr ide 
and a base such as triethylamine in an inert solvent 
such as methylene chloride at -78*C followed by 
warming to room temperature. 

Compounds of structure (I) where X is a 
carbon-carbon linkage which are depicted as (fiJJ) can 
be made as chovn in Scheme 1 A . 
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Y«Cl f Br, OTs . QMS 
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5 c heme 1 4 (Cont ' d . ) 
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Equation a) illustrates that the biphenyl com- 
pounds (fl£) can bt prepared by alfcylation of imidazole 
(1) with the appropriate haloroethylbiphenyl compound 
(79 ) by the general procedure described in Scheme 1 . 

The requisite haloroethylbiphenyl intermediates 
(79 ) are prepared by Ullman Coupling of (£1) and ( 82 ) 
as described in ''Organic Reactions-. £. 6 (1944) to 
provide intermediates (fi_l). which are in turn halo- 
genated. Halogenation can be accomplished by 
refluxing (fi_2) in an inert solvent such as carbon 
tetrachloride for 1-6 hours in the presence of a 
N-ha lo6ucc i ni mi de and an initiator such as azobis- 
i60buty r on i t r i 1 e (equation b). 

A6 shown in equation c). derivatives of inter- 
mediate <8_3) in which K 13 is at the 2* position ( 83a ) 
can also be prepared by the method aescribed in 
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.1 Pro. Chem. . il. 1 320 ( 1976). that is DieU-Alder 
addition of a l . 3 - but ad i ene to a styrene (a±> followed 
by aromat ixat ion of intermediate (8_S) . 

Alternatively, the substituted biphenyl 
S precursors (81: where R 13 - COOH) and theic esters 
(89) can be prepared as illustrated in equation d). 
which involves oxazoline compounds as Key 
intermediates. A. 1. Meyers and E. D. Mihelich. J , rSfl , 
Chem. SOC . 22. 7383 (197S). 
10 The substituted biphenyl tetraxoles (81; where 

R 13 . «^ «H) can be prepared from the nltrile 
precursors^R^-CN) by the methods described In 
scheme 1 . equation c) and scheme IS. equation c). 
1S However, a preferred method for preparing 

tetrazoles is described in scheme IS. equation! a) end 
b). Compounds (?_0) may be prepared by the 1.3-dlpolar 
cycloaddition of trialkyltin or triphenyitin axidee to 
the appropriately substituted nitrile (81) as in 
20 equation a). AlKyl is defined as normal alkyl of 1-6 
carbon atoms and cyclohexyl. An example of this 
technique is described by S. Koxima. et al.. 
.1. oraanomer^Mc Chemistry . 337 ( 1971). The required 
trialfcyl or triaryltin arides are made from the 
25 requisite commercial trlalKyl or triaryl tin chloride 
and sodium axide. The trlalKyl or triaryltin group is 
removed via acidic or basic hydrolysis and the 
tetraxole can be protected with the trityl group by 
reaction with trityl chloride and t r iethylamine to 
30 give (91). Bromination as previously described herein 
with N-bromosuccinimide and dibenxoylperoxide affords 
compound (92.). Alkylation of (1) with the 
appropriately substituted benzyl halide using 
conditions previoudy described followed by 
3S deptotection of the irityl group via hydrolysis 

.83015687. 
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affords (80; R 13 - tetrazole). Other protecting 
groups such a6 p-nitrobenzyl and 1 - e t hoxy e thy 1 can be 
used instead of the trityl group to protect the 
tetrazole moiety. These groups as well as the trityl 
5 group can be introduced and removed by procedures 
described in Greene. Protecti ve Groups in Organic 
synthesis , Wiley- Interscience. (1980). 

Scheie 15 
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Compounds of structure 93-9S where X is an 
-O-. -S-. or -N- linkage can be prepared as shown 
R 26 

in Scheme 16 by alkylation of imidazole (1) with the 
appropriate benzyl halide <£$,). 

Scheme u 


i 94 | 


93; X-O 

4J: x-s 
JJ3: x-injt*' 
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The halomethyldiphenyl ether employed as 

an alkylating agent in the present invention is 
rrepared as shown in equation b). An Ullman ether 
condensation of the phenol (£7) and a halobenzoic acid 
as described in Russian Chemical Reviews . ±2. 679 
(1974) provides the intermediate acid (lfil) . The 
conversion of (ifil) into <1£9) is accomplished by 
ester if ication with diazomethane to afford ( IPS ) 
followed by halogenation employing the procedure used 
in the preparation of (12). The diphenylsulf ide (HQ) 
and the d ipheny lamine (Hi) can be prepared from the 
appropriate thiophenol (2£) or aniline (il) by this 
procedure. 

The tertiary d ipheny lamine (112) can be prepared 
from the secondary aniline ( 100 ) by the above 
procedure. Alternatively (1£7) can be alkylated by 
one of the following procedures: l) direct alkylation 
of IS±) with R 26 L where Lisa leaving group such as 
a halogen or tosylate employing phase- transfer 
conditions and ultrasound as described in Tetrahedron 
letter C 21. 5907 (1983). 2) treatment of (107) with 
1-1. S equivalents of an appropriate aldehyde and 
0.S-S.O equivalents of sodium cyanobor ohydr ide in a 
solvent such as methanol at 2S # C at a pH of 3-6 for 
1-24 hours, or 3) reductive amination of (■£[) 
employing an appropriate carboxylic acid and sodium 
borohydride as described in J. Am. Chem. Soc . }±. 
7812 ( 1974 ), The tertiary amine (1£>1) is then 
halogenated by the procedure previously described to 
give (1^2). 
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Compounds of structure ill) where X is -CO- art 
prepared as shown in Scheme 17 bv alKylation of 
imidazole (i) with the requisite benzoy 1 benzyl 
halides. For example, esters (UQ) where R 13 is 
S 2-C0 2 CH 3 are prepared by alkylation of imidazole 
(1) with carbomethoxybenzoy 1 benzyl halide ( 114 ) . 
Ester (113) may be hydrolyzed to the corresponding 
carboxylic acid (Hfc) by a variety of methods 
including hydrolysis with a base such as sodium 
10 hydroxide or potassium hydroxide in an alcoholic 
aqueous solvent such as methanol/H 2 0 at a 
temperature from 20 # C to the reflux temperature of the 
solvent . 

Carboalkoxybenzoylbenzyl halides ( 114 ) are 
15 prepared by benzylic halogenation of the corresponding 
toluoy lb*nzene precursor by a variety of methods 
previously described herein. For example, methyl 
2- (4-methylbenzoyi)benzoate (Hi) can be refluxed for 
2-48 hours with N- br omosuccinimide . benzoyl peroxide 
20 and carbon tetrachloride to effect benzylic 
brominat ion. 
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As shown in Scheme jft the toluoyl ketones (73; 
where x=CO) nay be further transformed into a variety 
of ketone derivatives including compounds where X is 

NR 25 R 29 0 OR 30 OCOF 17 OR 1 * 
" c - • -t- • -CH . end -C- . 

Reaction of ketone with a hydroxyzine or ao 

appropriately substituted hydrazine will give the 
requisite oxim.s (iiZ , and » iydr . 10n . 8 (1UJ . Be4ctlon 
wxth alcohols in the presence of an acidic catalyst 
with removal of water will give ketals (Hi). 
Reduction, with lithium aluminum hydride, a « e tal 
borohydride. zinc/acetic acid or catalytic 
hydrogenation will give the corresponding alcohol 
(120) or fully reduced methylene compound (Hi) These 
alcohols may be acyl.ted by a variety of anhydrides or 
acid halides in the presence of a base with or without 
solvent to give the cor responding esters (Hi). T he 
alcohols (no.) nay be converted into their 
corresponding ethers {Ul) by reaction of the metal 
alkoxide with an alkyl halldt. mesylate or tosyl.te in 
the appropriate solvent or by treatment with a mineral 
acid in an alcoholic solvent, or by reaction of the 
alcohol with di.iom.thane G . Hilg.tag and A. Martini. 
"Preparative Organic Chemistry. John Wiley. New York 
3S5-368 (1972). 

Compounds of formula (I) wh#r# x ln _och ? -. 
-SCH 2 -. and -NHCH 2 - * t# prepared as shown in 

Scheme 19. 
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As illustrated in Sche me 19 . equation a, 
hydrolysis of benzyl ether ( 12 4) or methyl ethoc ( 1 2fr ) 
affords hydroxy compound (12$) which can be alkylated 
with the appropriate benzyl halide to givo ( 127 ). in 
the case of the ttott.yl ethers ( 1 25 ) . the hydrolysis 
step can be effected by heating the ether at tempera- 
tures of S0°-1S0 # C for 1-10 hours in 20-60\ hydrobromic 
acid, or heating at S0*-90 % C in acetonitrile with 1-5 
equivalents of t r i me t hy 1 s i ly 1 iodide for 10-SO hours 
followed by treatment with water. Hydrolysis can also 
be carried out by treatment with 1-2 equivalents of 
boron tribromide in methylene chloride at 10 # -30 # C for 
1-10 hours followed by treatment with water, or by 
treatment with an acid such as aluminum chloride and 
3-30 equivalents of a sulfur-containing compound such 
as thiophenol. e t h* ned i thiol . or dimethyl disulfide 
in methylene chloride at 0-30 % C for 1-20 hours fol- 
lowed by treatment with water. For compound ( 124 ) . 
hydrolysis can be accomplished by refluxing in 
t r i f luor oace t i c acid for 0.2-1 hours or by catalytic 
hydr ogenoly6 i6 in the presence of a suitable catalyst 
such as 10\ palladium on carbon. Deprotona t ion of 
(l_2-£> with a base, such as sodium methoxide. sodium 
hydride or the like in a solvent such as dimethyl- 
f or rr.arr.i de or d i me t hy 1 su 1 f ox i de at room temperature 
followed by alKylation with an appropriate benzyl 
halide at 2S*C for 2-20 hours affords ethers of 
formula ( 127 ). as shown in equation ft. 

The sulfide ( 12 9 ) can be prepared from the 
thiophenol (4S) by the procedure described above to 
prepare the ether (1_£7) from the phenol ( 126 ) . The 
thiophenol (£S) can be prepared for example by 
treatment of the benry 1 su 1 f ide ( 128 ) with sodium in 
liquid air.r.onia. 
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10 


The amine (13_0) can be prepared as 6hown in 
equation c. from the aniline (6JL), itself available 
from reduction of the corresponding p nitro compound 

which has previously been described. The 
reductive anination can be carried out by the 6ame 
procedure as described in Scheme 13 for the 
preparation of compound (7_i). 

Compounds of Formula (1) where the X linkage is 
-CH-CH-. -CH^CH^-. and a are prepared as shown 
in Scheme 20. / a 
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The ci6 or trans stilbene (121) can be obtained 
by employing a Wittig reaction between the aldehyde 
(S7) and the phocphorane (Hi.) • 

The stilbene (V32) can readily be converted to 
the saturated derivative (13i-> for example by catalytic 
hydrogenation employing a heterogeneous catalyst such 
as palladium/carbon or platinum/carbon or alternatively 
with a homogeneous catalyst such as tr istr iphenylphos- 
phine rhodium chloride. The reduction is performed in 
a solvent such as benzene, tetrahydrof uran or ethanol 
at 25-C under 1-3 atmospheres of hydrogen for 1-24 


hours. 

The cyclopropane <1H) c* n *>• Pr«p*r«d by 
treating" the stilbene (ill) with the Simmons-Smith 
15 reagent as described in J, Ml, CMW. 42S6 
(1959). or by treating (Hi) «i*h methylene dliodide 
and copper powder as described In J, hB. CfttWt 59t. » 
101. 2139 (1979). or by treatment with th« Iron- 
containing methylene-transfer reagent described 
in ' fh«». Soc . ifil. 6*73 (1979). 

The preparation of compounds of formula (1) 
where X Is -Cr 2 CH 2 - . -CF-CH- . -CH-CF- . -CF-CF- and 
-CFjCFj- are depicted In Scheme 21. 
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S chomp 21 
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137 


b) XxCl 
138 


^ XjCIjCTjJLt 1 
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AxCi • CTJLX 
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Vinyleno fluorides (13,7) and ( 140 ) can bo pre- 
pared by reaction of SF^ or Kt- NSK (DACT) with the 
arrrcpr.iate Ketone ( 1 3S ) or (138) in which Ar boars a 
methyl croup convertible to a benzyiic halide suitable 
Cor attachment to an imidazole nitrogen, and Ar * bears 
a cyano, nitro. ester, or other suitable group which 
can be subsequently converted to C0 2 ». NMSO^CF^ etc. 
The initially formed d i f 1 u r oe t hy 1 ene ( 136 1 and ( 139 ) 
can be formed in a non-polar solvent 6uch as methylene 
chloride and subsequently converted to the vinylene 
fluoride by means of alumina, or converted directly 
into the unsaturated fluoride by running the reaction 
in a polar solvent such as t etrahydrof uran. diglyme or 
N-methylpyr rol idone in the presence of mineral acid. 
[Equations a and Experimental details of such 

procedures are found in D . R . Strobach and G . A. Bosvell. 
J . Pro. Chere. . 2±, 818 (1971); G . A . Bosvell. U.S. 
Patents 3.413.321 (1968) and 4. 212, SIS (1980)* 

As 6hown in equation £ an appropriate benzoin 
( 1 A 1 1 may be similarly converted to the corresponding 
1 . 2-d i f luoros t i lbene ( 14 3 ). Likewise as shown in 
equation d an appropriate benzil ( 144 ) can be converted 
to a t et r a f luo r od i a r y 1 e t hy 1 ene ( 14S ) using DAST or 
SF 4 . Experimental details are described in M*E. 
Chr is ty . e t a 1 
( 1977) . 
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Compounds of formula 1 where X - -CON-. 
. - CH^NM - , can be made as 6hown in Sche me 22 
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As previously descr i bed . acid (\Q) can be made 
by alkylating the appropriate imidazole with methyl 
4 c h 1 o r ome t hy 1 benz oa t e in the. presence of a base much 
as potassium carbonate in a polar solvent such ae 
5 d ime t hy 1 f or mami de followed by hydrolysis of the 

resulting estet. Compound (iO) can be converted to 
(lii.) fcy reaction with the requisite amine (lit) (H 13 
may need to be protected and subsequently deprotected) 
and dicyclohexyl carbodiimide (DCC) in methylene 

10 chloride [J. R, Beek. et al.. J. Am. Chem, Soc . frfl. 
4706 (1968)] or by reaction with tosyl chloride in 
pyridine [J. H. Brewster and C. J. Ciotti. Jr.. J. Am. 
Chem, Soc, 77. 6214 (1955)]. Yet another process 
involves conversion of carboxylic acid (1£) to Its 

15 acid chloride with, for example, thionyl chloride 
followed by reaction with the amine in aqueous base 
(Schotten-Baumann conditions) or in an organic solvent 
in the presence of an acid scavenger such as NaHC0 3# 
pyridine or t r i e t hy 1 ami ne . or by other procedures 

20 Known to form an amide bond between an aromatic acid 
and an amine. 

The compounds where X- -CHjO- . -CH 2 S- # and 
-CH 2 NH 2 - can be made as shown in pathway fc. The 
ester (14_9) is reduced with a reducing agent such as 

2b lithium alun.inurt hydride in an inert solvent to form 
the alcohol (112) which can then be reacted with tosyl 
chloride in pyridine to form tosylate ( 151 ) . which is 
in turn reacted in the presence of base with a 
corresponding phenol (1L2) thiophenol ( 153 ) . or 

30 aniline (in; where R 23 -H) to form compounds ( 154 ) . 
(15J5) or ( 156 ). Again thi6 may require that R* 3 be 
protected with a suitable protecting group, however 
mod i f i ca t i ens necessary because of specific functional 
groups are understood to be incorporated by one 

35 skilled in the art of organic synthesis. 
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Alternatively, the alcohol ( ISO ) can be con- 
verted to the corresponding halide with fiOCl^. (COCl)^, 
etc. and the resulting halide can then be reacted with 
a phenol, thiophenol or aniline in the presence of 
S base to form the desired compound, where X Is 


-CH 2 0-. -CH 2 S-. 


CH 2 NH* 


r espect tve ly ■ 
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Scheme 23 
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Compounds of Formula (I) where X 
and -NR 23 S0 2 - may be prepared as shown in 
Scheme 23 . As shown in equation a. sul f ony Ichlor ide 
derivative ( 157 ) can be reacted with aniline 
derivative ( ISO ) in a solvent in the presence of an 
acid scavenger such as sodium bicarbonate, 
t r iethylamine or pyridine or under Scho t t en-Baumann 
like conditions to give (159) « Sulf ony Ichlor ide 
derivative ( 157 ) can be obtained by sulfonation of the 
corresponding benzyl derivative as described earlier, 
followed by reaction with PC1 $ or POCl 3 . Likewise, 
aniline (21) **Y be reacted in the same manner as 
described above with sulf onylchlor ide derivative ( 160 ) 
to give (141) . 

Scheme 24 shows the preparation of furan analogs 
of the biphenyl compounds (fijfc) . Thus, a-ketoester 
(111). W. Wierenga and H. I . Skulnick. J. Pro. Cham. . 
1A# 310 (1979). or the corresponding nitrile (E-CN) 
can be easily alkylated via standard procedures 
already mentioned by an alkyl bromide derivative to 
give (HI). The alkene moiety of ( 163 ) can be 
subsequently cleaved by oxidation, for example, with 
osmium tetroxide, Fieser and rieser. V.l. p. 812 
( Leroieux- Johnson oxidation) to yield dicarbonyl- 
containing compound ( 164 ) . Cyclization in mineral 
acids, acidic ion-exchange resin. POC1 3 / py r i d ine . or 
tr if luoroacet ic anhydride with a catalytic amount of 
trif luoroacetic acid yields furan ( 165 : Z-O) . 
Reaction of (164) with P 4 S 1Q . for example, will 
yield the corresponding thiophene (165; Z-S). 
Reaction of (164) with an amine in refluxing benzene, 
with azeotropic removal of water or by using molecular 
sieves to absorb the water will yield the 
corresponding pyrrole (16£; Z-NR 11 ). Compounds 
(1_66) may be prepared from ( 165 ) by standard 
procedures already described. 
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Compounds wherein a methylene group 16 inserted 
between the terminal aromatic ring and the acidic 
functionality may be prepared as shown in Scheme 2 S . 
equation a). Thus reduction of ester (142) with, for 
example, lithium aluminum hydride, gives alcohol 
( 168 \. Conversion of (16?) to the chloride ( 169 ) via 
thionyl chloride followed by reaction with cyanide 
anion as previously described yields nitrile ( 170 ) . 
Compound ( 170 ) may be hydrolyzed to carboxylic acid 
(121) by methods already described or reacted with a 
hydrazoic acid equivalent to produce tetrazole f 172 ) . 

Compounds wherein R 13 is a tr if luor omethy lsul- 
fonyl hydrazide acidic functional group were prepared 
by the procedure described in equation b). That is. 
conversion of ester ( 167 ) to the hydrazide ( 173 ) by 
standard hydrazinolysis followed by reaction with 
triflic anhydride af fords hydraz ides ( 174 ) . 
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The syntheses of compounds wherein R 13 is 

substituted and unsubs t i tu ted 1 . 2 . 3- tr iazoles are 

described in Scheme 26. Thus reduction of ester (17£) 

with a reducing agent such as lithium aluminum hydride 

or diisobutylaluminum hydride gives alcohol ( 176 ) . 

Oxidation with Mn0 2 or pyridinium chlor ochromate 

converts (124) into aldehyde <A22) . N i t r oe t hy 1 e ne 

derivative (17£) is prepared by condensation of 

aldehyde (122) with nitromethane in the presence of a 

catalyst, R . M. Letcher and M. P. Samaes. J. Chem. 

12. 262 (198S). Reaction of (121) with sodium 

azide produces the 1 . 2 . 3 - 1 r iazo le (122). (N. s. 

Zefirov, et al.. J. Chcm. Soc. Chem. Comm. . 1001 

(1971)) which nay be transformed via procedures 

ls already described into product (180) . 

Aldehyde (122) can also be converted into 

substituted 1.2.3-triazolee (i£i) via the sulfone 

(iH). C. Bee*. D. CUnther. Chera. Ber. . 106 . 27SB 

(1973). followed by reaction with sodium azide to give 

the 1.2. 3-tr iazole (HI). Subsequent standard 

manipulations lead to 1.2.3-triazoles (Hi) where E-CN 
1 1 

and C0 2 R The ni trot r iazole ( 193 : E-N0 2 ) may 

be synthesized from the unprotected triazole ( 17 9 ; 
P-H) via nitration. R. HUttel. et al. # Chem. Ber . . £fi. 
1586 (19SS). C. L. Habraken and P. Cohen- Fer nandes 
J - Chera. 37 ( 1972). or from br omon i t r oe t hy 1 ene 

derivative <1H). G. Kh. Khisamutdinov. et al.. 2h. 
Org. JChjB). . 11. 2445 (1975). by reaction with sodium 
azide . 

A variety of protecting groups may be used in 
the manipulation of the above triazoles. amongst which 
is the trityl group. This group may be easily 
attached by reaction of the triazole with 
tr ipheny lmethy 1 bromide or chloride in an inert 
solvent such as methylene chloride in the presence of 
an acid scavenger such ac triethyl amine. The trityl 
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group may be later removed by stirring or refluxing in 
an acidic medium such a6 t r i t 1 uor oace t i c acid/water. 
HC1 in methylene chloride, or acetic acid/water. The 
trityl group may also be hydr ogenolyied using a noble 
metal catalyst 6uch as palladium and hydrogen. 
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The syntheBiB of t r i f luor omet hy 1 - 1 . 2 . 4 - t r ia zol e-e 
( 190 ) is depicted in Scheme 27 . Acid chloride ( 186 ) 


synthesized froa ( 186 ) and /3-ami nopropi on i t r i le under 
Schot ten-Baumann liKe conditions, utin^ agueoui bate 
in an organic solvent to help solubilize ( 186 ^ and 
( 187 ). Amide (JJL2) converted to amidrazone ( 188 ) 
by reaction with PCl^ or phosgene to make an iminoyl 
chloride which then in turn is reacted with excess 
hydrazine. Amidrazone ( 188 ) is cyclized to the 
tr if luoromethyl-1 . 2. 4-tr iazole ( 189 ) with 
t r if luoroacet ic anhydride and then converted to 190 
via bromination. alkylation and deprotection as 
previously described. 
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Pertinent R 6 groups may be variously intro- 
duced by many procedures including those described in 
Scheme 28 which describes imidazole construction. 

The R 6 groups so introduced may stand unchanged 
s or may be further elaborated if appropriately function- 
allied, according to methods familiar to those skilled 
in the art such as are illustrated in Scheme 28 . 
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Sche me 28 


0 253 31 0 


10 


IS 


20 


M-C£ 


D «q HC 1 
) Protect 


NO 


*1 TiCl 


A 


2*4 


3 


H* *CH : * .SH 


2^ P^(CH,:.n 



l 


30 


9 37 


«6 



3 


or 

NAM A*(CH 


*«Crri,. SC,P.*.. CH,CH0C,M 4 

** • H 193; *' • Ti 


s*;st • 



ChO n 



r \ 


3S 


88015687 


as 


0 253 310 


10 

BLANK 
PAGE 

15 


"20 


25 


30 


938 


88015687 


86 


0 253 310 


10 


IS 


BLANK 


PAGE 


20 


2S 


30 


939 


88015687 


0 253 310 

87 

The 2-alkenylimidazoles ( 201 ) can be prepared by 
bromination of the 2-alkyl imidazoles ( 199 ) followed by 
elimination of hydrogen bromide. The bromization is 
preferably accomplished by UV- irradiation for 1-4 
5 hours of imadoyole ( 199 1 and N-broraosuccinimide , in an 
inert solvent, such as carbon tetrachloride at 2S*C. 
Treatment of the intermediate bromide ( 200 ) with a 
base, such as DB'J ♦ tr iethy lamine ♦ or potassium 
t-butoxide. affords the trans 2-alKenyl imidazoles 
10 (2JSLL> • Cis allcenyl derivatives (iSLl) are prepared 
from the trans alfcenyl compounds by treatment with 
osmium tetroxide and sodium periodate to afford 
aldehydes ( 202 ) followed by Wittig reaction. 
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Alternatively. R 6 groups may be introduced by 
raetallation of a protected imidazole or protected 
2-methyl imidazole followed by addition of an' appro- 
priate electrophile as illustrated in Scheme 30 . 
equations £) and fe) . The products (alcohols, esters. 
halide6. aldehydes. alKyls) are suitable for further 
elaboration by methods familiar to those skilled in 
the art. Metallation of imidazoles is described in 
K.L. Kirk. J. Pro. Chem.. ±1. 4381 (1978); R.J. 
Sundberg. J. Het. Chem.. S17 (1977); J.V. Hay et 

al*. J, PCQi ChtB,. 14. 4379 (1973); B. Iddon. 
Heterocvcles. £1. 417 (198S), 

Condensation of 2-methyl imidazole and appropriate 
electrophiles (equation fc) with catalytic acid or base 
15 as described in A . R . Katrltxky (Ed.). -Comprehensive 
Heterocyclic Chemistry-. Vol. p. 431. Peroamon 
Pre^i. N.Y.. 1984 affords products wherein R ft is 
alkenyl which are suitable for further elaboration. 
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Various 2 - subs t i tuted imidazoles can bo prepared 
by reaction of a protected 2 - t r i me t hy 1 s i 1 y 1 i m i da z o 1 e 
with a suitable electrophile by the method doscribed 
by F.H. Pinkerton and S.F. Thames. J . Het . Chem , . ±. 
67 (1972). which can be further elaborated as desired. 
Alternatively. R* nay also be introduced by nickel 
catalyzed cross-coupling of Grignard reagents with 
2- (methyl thio) imidazoles ( Scheme 31 ) a& described by 
E* Wenkert and T.W. Ferreira, J . Chem. Soc . . Chem T 
Commun, ,640. (1982); E. Wenkert et al.« J . Chem. 
Soc * « Chem. Commun. . 637, (1979); and H. Sugimura and 
H. Takei, Bull. Chem. Soc. Japan . i&. (198S). 
The 2- (methyl thio) imidazoles can be produced by the 
procedure described in German Patent No. 2.616,370 and 
the references cited therein. 


Scheme 31 
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As shown in Schemes 32-3S . elaboration of R 6 can 
be accomplished by procedures described in Schemes 3 . 
2_8 and 30fr and by chain extension reactions familiar 

o 

to those skilled in the art in which R bears a reac- 
S tive terminal functional group, e.g. -OH. halogen. 
-CHO. -C0 2 R. -C0 2 H. -CH-CH 2# -NH 2 . -NC> 2 . -CN. -C-NH. 

OR 

etc.. or by degradation reactions such as conversion 
of an ester to an acid or an alkene to an aldehyde. 

10 Specifically, the hydr oxymetry 1 group can be 

activated for the displacement reaction by reacting 
with thionyl chloride. PCl^ or with carbon tetra- 
chloride/ tr iphenylphosphine to form a corresponding 
chloro derivative. By a similar reaction bromo and 

15 iodo derivatives can be obtained. The faydr oxymethyl 
group can also be activated by forming the corre- 
sponding p-toiueneeulf onate. methanesulf onate and 
tr if luoromethane sulfonate derivatives. The hydroxyl 
group can be converted to its corresponding fluoro 

20 compound by various fluorinating agents such as DAST 
as shown in Scheme 32. 
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Also as shown in Schem e 32 . the hydroxy I gioup 
can be converted to thiolacetic acid derivative (£1$). 
J. Y. Gauthier. Tet ..[Ptr , IS ( 1986 ). and to thiol 
derivative (216) by subsequent hydrolysis. 

The hydroxymet hyl group on compound (12) can be 
readily oxidized to an aldehyde group by means of 
manganese dioxide or eerie ammonium nitrate. The 
aldehyde group will undergo chain extension reactions 
such as the Wittig and Wi t t ig-Hor ner reactions and 
enter into typical car bon- carbon bond forming 
reactions with Grignard and lithium reagents as well 
as with compounds bearing activated methylene groups. 
Alternatively, the hydr oxymethy 1 group can be oxidized 
directly to an acid functionality which can in turn be 
IS converted to ester and amide derivatives. Tht esters 
and amides can be prepared directly from the aldehydes 
by manganese dioxide oxidation in the presence of 
sodium cyanide and an alcohol or amine. J. Am. Che m^ 
S*c^. 90. 5616 (1968) and J . Chem. S QC . (C>. 23S5 
20 (1971). 

As shown in,S_che me 33 . the chlorine on compound 
(2_S) can be displaced by the anion of dlalkyl malonate 
to give the corresponding malonate derivative ( 21? ) . 
The saponification of ( 217 1 with NaOH (or KOH ) gives 
the corresponding diacid which can be d eca r boxy 1 a t ed 
to give the corresponding propionic acid derivative 
(218) by heating to 120»C. Alternatively, (ilfi) can 
be directly obtained by refluxing (212) *Hh * mineral 
acid such as HO or sulfuric acid. The free acid (jLLfi) 
can be esterified by heating in a medium of the various 
alcohols and a catalytic amount of mineral acids such 
as UC1 or sulfuric acid to give the corresponding 
esters ( ?\J ) . Alternatively the esters can be 
obt*;r,ed by reacting the free acid (2,18) and the 
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corresponding alcohols In the presence of coupling 
reagent6 such as DDQ or KEDQ • A similar reaction with 
various mono- subs t i tuted and d i su bs t I t u t ed amines pro- 
duces the corresponding amides A similar reac- 
tion with various mercaptans produces the corresponding 
thioesters. 

Sc^m? » 
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As shown in Schomejj,, the chioco group on <2i) 
can be displaced by the 60dium 6alt or potassium salt 
of the alkyl, aryl oc arylalkyl mercaptans to give the 
corresponding sulfide derivatives ( 221 ) . The amine 
s derivative ( 222.) can be obtained by treating (2±) with 
ammonia or with the corresponding mono- subs t i tuttd 
amines. Alternatively, the chloro group may be dis- 
placed by sodium azide to give an azide intermediate 
which upon reduction with Hj over a noble metal cata- 
10 lyst or with a reducing agent such as chromous chloride 

(W. K. Warburton. J. Chem. Soc 26S1 (1961)) yields 
10 11 

(222) where R and R * are hydrogen. This amine 
can be subsequently alkylated with alkyl halidee, or 
reductively alkylated with aldehydes and ketones to 

1* give alkyl derivatives of (122). The amines (321) 
converted to the corresponding carbamates ( 224 ) . 
sulfonamides (221)* *»ides (J2A) or ureas ( 227 ) by 
standard procedures illustrated in Scheme 34 and 
familiar to one skilled in the art. The nitro 

20 compound (221) c*n be obtained by the treatment of 
(2£) with sodium nitrite or potassium nitrite. The 
nitrate ( 228 ) may be synthesized by treatment of ( 2S ) 
with AgN0 3 . A. F . Ferris, et al.. J. Am, Chem. Soc . 
7£. 4078 (19S3). 
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The reaction between the thiopyridyl ester (£££) 
and a suitable Grignard reagent produces the Ketones 

(230) . 
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The corpcunds of this invention and their prepa- 
ration can be understood further by the following exam 
pies, which do not constitute a limitation of the 
invention. In these examples, unless otherwise 
indicated, j 1 I temperatures are in degrees certigrade 
*nd p.irtG ar.M percentages are by weight. 
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Example 1 

PART A: Preparation of 2 -Buty 1 - 4 -ch 1 or o - 1 - 

( 4 -cvanobenzyn - 5 -hvd r oxvme t hY ) Imidazole 

To a solution of 2-butyl -4-chloro-S-hydroxy- 

methyl imidazole (prepared as described in U.S. 

4,355.040; 3.56 g. 40 mraol , 1 eq ) in 300 mL methanol 

was added dropwise a freshly prepared sodium methoxide 

solution (0.92 g Na. 40 mmol, 1 eg, in 30 mL MeOH) . 

After stirring for 0.5 hours, the methanol was removed 

in vacuo and. the resultant glass was dissolved in 100 

mL DMF. To this mixture was added a solution of 

a-broroo-E- t oluni t r i le (8.60 g, 44 mmol« 1.1 eg) In 

DMF and the entire contents stirred overnight under 

N 2 at room temperature. The solvent was then removed 

in vacuo and the residue dissolved in 300 mL ethyl 

acetate and 300 mL H 2 0. The layers were separated 

and the aqueous layer was extracted twice with 300 mL 

portions of ethyl acetate. The organic layers were 

dried and evaporated and the crude product flash 

chromat ographed over silica gel in 1:1 hexane/ethyl 

acetate to give 6.63 g of one regioieomer as a white 

solid; m.p. 92.5-98.0*. NMB (200 KHz.CDCl^) 6 

7.65 (d. 2H. J- 8Hz); 7.13 (d. 2H, J- 8HZ ) ; 5.30 (s. 

2H); 4.46 (6. 2H): 2.49 (t. 2H. J- 7Hl ) ; 1.59 (m, 2H); 

1.28 (m. 2H); 0.84 (t. 3H. J. 7Hz). Mass Calcd. for 

C.H, N OCl: 303.1 1 38. Found : 303.1124. 
16 18 3 

Continued elution gave 3.56 g of the second 
regioisomer as a white solid, listed below as the 
first entry in Table 1. 

The intermediates shown below were prepared or 
could be prepared in accordance with the procedure 
described in Example 1. Part A using the appropriately 
substituted imidazole and benzyl halide as starting 
ma t er i a 1 . 
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MPCO 

4-CN 

n-buty 1 

CHjOH 

CI 

98 .0-100.0 

4-N0 2 

n-buty 1 

CI 

CH 2 OH 

56.8- S9.S 

4-N0 2 

n-buty 1 

CH 2 OH 

CI 

114.5-116.5 

2-CN 

n-buty 1 

CI 

CHjOH 

93.0- 95.5 


ls PART B: Preparation of 2 -Buty 1 -4 -chl or o- 1 - 

(1-CYanot>en^n-S-cvinoi»»>thvllw>ldifolt 

Thionyl chloride (3.60 mL. 49 amol. S eg) vat 
slowly dripped into a solution of 2-buty 1 -4 -chloro-1- 
(4-cyanobenzyl ) -5-hydroxymethyl imidazole (3.0 g, 9.9 

20 mmol. 1 eq) in a minimum of CHCl^, The mixture vat 

stirred for 2 hours at room temperature after which the 
solvent was removed in vacuo and the residue tutpended 
in toluene (200 mL) . The toluene wat removed on the 
rotary evaporator and this procedure wat repeated again 

25 to remove all traces of thionyl chloride. The chloride 
was then dissolved in DMSO (minimum to dissolve) and 
added to a solution of sodium cyanide (2.90 g. 59 mmol. 
6 eq) in DMSO (200 mL) . The solution wat stirred 
overnight under N ? at room temperature after which 

3Q 500 mL H 2 0 was added and the aqueous layer wat 

extracted three times with 300 mL of ethyl acetate. 
The organic layers were dried and concentrated and the 
residue flash chromat ographed in 4:1 hexane/ethyl 
acetate over silica gel to give 1.62 g of a light 

3S yellow solid; m . p . 109. 5-113.0* NMR (200 MHz . CDC1 ) 
6 7.70 (-d. 2H. J. 10HO; 7.12 (d. 2H. J- lOHr); 3.51 

88015687 


0 253 310 

101 

(s. 211); 2,60 <t. 2H. J. 7Hz); 1.70 (m. 2H): 1.40 (m. 
2H): 0,90 (t. 3H, J- 7Hz). M.tss specirum shows M • 
312/314. M.U6 Calcd. (or C^H^CIN^: 312.1139. 
Found 312.1126. 

The IntpritieOiates shown below were prepared, or 
could be prepared, in accordance with the procedure 
described in Example 1. Part B using the appropriately 
substituted imidazole and benzyl halide as starting 
mat er ial . 



Ei 




4-CN 
4-N0 2 
4 -N0 2 

2- CN 

3- CN 

n- but y 1 
n- butyl 
n* but y 1 
n • but y 1 
n butyl 

CH 2 CN 
CI 

CHjCN 

CI 

CI 

CI 

CH 2 CN 
CI 

CH 2 CN 
CHjCN 


UPC?) 
(oil)* 

117 .0-119 

(oil) 6 
(oil) e 
(oil) d 


NMK (200 MHI. CDClj) A 7 . b 6 (d. 2H. J« 7H2 ) : 
7.1? (d. 2H. 2. J- 7H?): S.1S (6. 2H): 3.69 (S 
2\l) . 2.S6 (t. 2H. J. 7HZ): 1.62 (t of t. 2H. J 
7.7Hz): 1.33 (t of <J. 2H. J • 7.7HI): O.B7 <t. 
)M. J- 7HZ). 

NMK (200 MHz , CDCl^) A 8.2 4 ( d . 2H. J- 
10Hz); 7.18 (d. 2H. J- 10HZ): S.20 (*. 2H): 
A. 67 (6. 2H) ; 2.*>S (t. 2H. J • 7HX): 1.64 (m. 
1.54 (m. 2H): 0.8S (t. >H. J» 7HZ ) . 
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C NMH (200 MHz. CDC1 3 ) 6 7,80 ( d . III. J- 

10HZ): 7.64 (d Of d. 1H, J* 10.10HZ): 7. S3 
(d Of d. 1H. J- 10.10HZ): 6.74 <d # 1H. J- 
10Hz): S.37 (s. 2H); 3.64 (S. 2H): 2.5S 
5 <t. 2H. J- 7Hz); 1.67 (m. 2H): 1.34 (m. 2H); 

0* 8S (t . 3H. J- 7Hz ) . 
d NHB (200 MHz f CDCl^) 6 7.66 <d. 1H. J- 
7Ht): 7.54 (d of d. 1H. J- 7.7H2); 7.33 
(s. IK); 7.25 (d. 1H. J • 7H2); 5.25 (-6. 2H) ; 
10 3.56 (s, 2H); 2.61 (t. 2H. J- 7Hz ) ; 1.69 (m. 

2H>; 1.35 (m. 2H): 0.91 [1, 3H. J- 7Hz ) • 

PART C: Preparation of 2 -Buty 1 -1 - ( 4 «car boxybenzy 1 ) - 
4-chIoroimidazole-S-acstic acid 

15 2-Butyl-4-chloro-l-(4-cyanobenzyl ) -5-(cyano- 

methyl ) imidazole (0.5 g) and a solution of 1:1 12 £ 
HCl/glecial acetic acid (10 »L) were mixed and 
refluxed for 6 hours. The solvent* were removed by 
rotary evaporation and the resultant solids were 

20 washed with isopropanol. and filtered. The mother 

liquor was flash chr omat ogr aphed on silica gel in 1:1 
hexane/ethyl acetate to give 60 mg of product. Further 
flushing of the column with isopropanol followed by 
preparatory TLC of the evaporated residue gave an 

25 additional 100 mg of product. KMR (200 MHz. 

DMSO-d 6 ) 6 7.90 (d. 2H. J- 8Hz): 7.12 (d. 2H. J- 
8HZ): 5.30 <S. 2H): 3.08 (s. 2H); 2.50 (t. 2H. J- 
7Hz): 1.49 (». 2H); 1.24 (a, 2H): 0.79 (t. 3H. J- 
7Hz). Mass. Calcd. for ^H 9 C1N ? 0 4 : 

30 350.1033. round 350.1066. 

- 955 
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Example 2 

PART A: Preparation of 2-Butyl -4 -chloro-1 - 

(4-nlt robenzvnimidazole-S-acet ic acid 

2-Butyl-4-chloro-5- (cyanomethyl ) - 1 - ( 4 -nl t r o- 
5 benzyl ) imidazole (7. OB g) and a 1:1 mixture of 12 ft 
HC1 and glacial acetic acid (175 mL) were mixed and 
refluxed for 6 hours. The solvents were removed by 
rotary evaporation and water (300 mL) was then added 
to the residue. After a few minutes, the product 

10 precipitated and was collected and dried to give 

7.35 g of a solid; m.p. 207.0-210.0*. NMR (200 MHZ • 
DHSO-d e /CDCl 3 ) 6 B.20 (d. 2H. J • 10HZ); 7*22 <d. 2H« 
J- 10HZ); 5.28 (s. 2H); 3.42 (s. 2H); 2.52 (t. 2H. 
J. 7HZ); 1.64 (m. 2H): 1.34 (m. 2H); 0.86 (t. 3H. 

15 J- 7Hz ) . Anal. Calcd. for ^H^ClNjO^; C. 54.63; 

H. 5.16; N. 11.94. round: C. 54.52; H. 5.05; H, 12,21. 

PART B: Preparation of Methyl 2 -buty 1 -4 -chloro-1- 
(4-nlt robenzvniiridazole-5-acetaf 

20 2 -Butyl -4 -chloro-l - ( 4 -ni t r obenzy 1 )imidazole-5- 

acetic acid (7.35 g. 20.9 mmol. leg); 3 . 1M HC1 in 
dioxane (34.0 mL. 105.4 mmol. 5 eg) and 100 mL 
methanol were mixed and refluxed for 7.5 hours. The 
solvents were removed by rotary evaporation and the 

25 residue taken up in methylene chloride and 1 U NiOH 
(300 mL each). The layers were separated and the 
organic layer washed two more times with lfc NaOH 
(300 mL each), dried and concentrated to give 5.43 g 
of a light pink solid; m.p. 97. 5-100. 0* . NMR (200 

30 MHZ. DMSO-d 6 ) 6 8.23 (d. 2H. J. 9Hz ) ; 7.33 (d. 2H. 
J. 9Hz); 5.50 (s. 2H); 3.73 ( s . 2H); 3.40 (s # 3H); 
2.66 (t, 2H. J. 7Hz); 1.53 (m. 2H) ; 1.22 (m, 2H); 0.76 
(t. 3H, J. 7Hz). Mass Calcd. for c 17 H 20 N i ° 4 ^l : 
365.1140. Found: 365.1158. 
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Methyl 2 -butyl - b - chl or o- 1 - ( 4 - n i t r obcnzy 1 ) - 
imidazole-5-acetate was also prepared by the procedure 
described in Example 2 Part B from 2 - bu ty 1 - S -ch 1 or o- 
l-(4-nitrobenzyl ) imidaiole-S-acet.ic acid. NMR (200 
MHZ. CDC1 3 ) 6 8.23 (d. 2H. J- 10H2); 7.20 (d. 2H. 
J- 10Hz>; 5.21 (s. 2H); 3.75 (s. 3H): 3.67 (s. 2H) : 
2.S8 <t of t. 2H. J. 7Hz): 1.32 (q of t. 2H. J-7H2); 
0.86 (t. 3H. J- 7Hz). Macs Calcd. for C H 2Q C1N O : 
365.1142. Found 365.1132. 34 

PART C: Methyl 2-butyl -4-chloro-l-(4-aminobeniyl ). 

lmldazole-5-ace^af 

A mixture of methyl 2-butyl -4 -chloro-1 - (4-nitro- 
benzyl ) imidazole-S-acetate (5.00 g. 13.7 uol, 1 eq ) . 
iron (2.67 g. 47.8 mmol. 3.5 eq). glacial acetic acid 
(5.47 bL. 95.3 mmol. 7 eq ) . and methanol (250 mL) was 
refluxed for 5.5 hours. The solvent was removed by 
rotary evaporation. The residue was diluted with 
water (300 *L) and extracted five times with 300 mL 
portions of ethyl acetate. The organic layers were 
dried and concentrated. The residue was flash 
chromatographed in 75:25 hexane/ethyl acetate over 
silica gel to give 4.53 g of a golden yellow oil which 
crystallized after standing for several days. KMR 
(200 MHz. CDC1 3 ) 6 6.72 (d. 2H. J. 7Hz ) ; 6.60 (d. 2H. 
J- 7HZ): 4.99 (s. 2H); 3.61 (s. 3H); 3.47 (s. 2H>; 
2.60 (t. 2H. J- 7Hz): 1.68 (ro. 2H); 1.35 (m. 2H>; 0.86 
(t. 3H. J- 7Hz). Mass spectrum shows H* - 335/337. 
Mass Calcd. for C 17 H 22 N 3 0 2 C1 : 335.1400. round: 
335. 1407 . 

The following intermediates were prepared by the 
procedure described in Example 2. Part C from the 
corresponding nitro intermediates: 

— 957 
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10 4-NH 2 n-butyl CH 2 CC> 2 CH 3 CI (oil)* 

4-NH 2 n-butyl CI OCOCH 3 (oil) b 

4-NH 2 n-butyl CI CH 2 OH (oil) c 

15 a NMR (200 Kllz. CDC1 ) 6 6.8S (d, 2H, J- 

7Hz): 6.63 (d. 2H. J • 7Hz); 4.95 («. 2H>; 
3.69 (ft. 3H): 2.S7 (t, 2H. J. 7Hz ) ; 1.S9 (t 
of t. 2H. J. 7,7Hz); 1.30 ( t of q. 2H. J- 
7.7Hz); 0,86 (t. 3H. J. 7H2 ) . 

20 b NMR (200 MHZ. CDC1 ) A 6.74 (d. 2H. J • 

10Hz); 6,60 (d. 2H. J ■ 10Hz); 4.97 (ft, 2H) ; 
4.9S (ft. 2H); 3.S6 (t. 2H. J- 7Hz); 1.86 (ft. 
3H): 1.64 (t of t. 2H. J- 7.7HZ); 1.33 (t of 
q. 2H. J. 7.7Hz); 0.8*> (t. 3H, J- 7Hz ) . 

2S c NMR ( 200 MM I , CDC1 3 ) 6 6.80 (d, 2H. J- 

10Hz); 6.69 (d. 2H, J. 10Hz); S.OS (6. 2H); 
4.43 ( ft * 2H); 2.S6 (t. 2H. J- 7Hz): 1.S6 (t 
of t. 2H. J. 7.7Hz); 1.26 (t of q. 2H. J- 
7 . 7Hz ) ; 0.83 ( t . 3H, J - 7Hz ) . 

30 
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PART D: Preparation or Methyl 2 -buty 1 - 1 - [ 4 - 

(2-carboxybenzamido) benzyl ]-4-chloro- 

imidazol e-S-acet ato 

A chloroform solution (10 mL) of methyl 2-butyl- 
4-chloro-l-(4-aminobenzyl)iraidazole-S-acetate (S00 mg. 
1.5 mmol. 1 eq) was mixed with a chloroform solution 
(10 mL) of phthalic anhydride (221 rag. l.s mmol. 1 eq ) . 
After five minutes of stirring at room temperature, 
product began to precipitate. After 24 hours, the 
product was filtered, washed with a minimum amount of 
CHC1 3 and dried to give 400 mg of a white solid. 
After some evaporation, the mother liquor yielded an 
additional 220 mg of product, both of which had 
identical melting points; m.p. 109. S - 112. 5V NHP 
(200 MHz . DMSO-d 6 ) 6 10.17 (S. 1H); 7.8S (d. 2H. 
J- 8H2): 7 . 71 -7 , SO (m. SH): 6.96 (d. 2H. J - 10Hz); 
S.12 (s. 2H): 3,60 (s. 2H); 3.49 (s. 3H): 2.SS t. 2. 
J- 7Hz); 1.S2 (m. 2H); 1.27 <m, 2H); 0.83 (t. 3H. J. 
7Hz). The carboxylic acid could be titrated with 
1.000 S NaOH to form the sodium salt. High resolution 
mass spectrum shows M-ie (loss of H 2 o . Calcd. Mass 
f ° r C 2S H 26 C1N 3°S : 46 * 14 **- Found: 46S.1440. 

Example 3 

PART A: Preparation of 2-Buty 1 -S-chloro- 1 - ( 4 - 

M t robenry) )imidazole-4-acetic acid 

2 -Butyl -S-chloro- 4 -cyanomethy 1 -1 -( 4 -ni t robenzyl ) - 
imidazole (4.48 g) was converted to the corresponding 
carboxylic acid by the procedure described in Example 
2. Part A. No product precipitated upon the addition 
of water (300 mL)~until the pH was raised to about 3 
with cone, ammonium hydroxide to liberate the imid- 
azole from its HC1 salt. The precipitated solids were 
amorphous and ethyl acetate (S x 300 mL) was used to 
extract the product. The organic layers wore dried 
959 
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and concentrated to give 3,93 g of a yellow solid. 
Recrystal 1 i zat ion from hexane/e t hy 1 acetate gave 3,06 
g of a white «olid; m.p. . l 38 . 0- 1 39 . 5* . NMR (200 
MHz. CDC1 3 ) 6 8.25 <d. 2H. J- 10Hz); 7.21 (d. 2H, 
5 J- 10Hz); 5.23 (8. 2H): 3.30 (•. 2H): 2.63 (t. 2H. J. 
7Hz): 1.63 (t Of t. 2H. J- 7.7Hz); 1.32 (t of g, 2H. 
J- 7.7Hz); 0.87 (t. 3H. J« 7Hz ) . Anal. Calcd. for 

C 16 H 18 C1N 3°4 : C# 54 ' 63; H » * v 16: N « 11.94. Found: C t 
54.75: H. 5.29: N. 12.14. 

10 

PART B: Preparation of Methyl 2-butyl-l-l4-(2- 
carboxybenzami do) benzyl 1-5-chloro- 

lmidazole-4-acetate 

2-Butyl-5-chloro-l-(4-ni trobenzyl )i»idazole-4- 

15 acetic acid (Part A) vae carried on to methyl 2-butyl- 
1- [4 -( 2-car boxy benzamldo) benzyl ) - 5 -ch 1 or o imidazole -4 - 
acetate; to. p. 150.5-152.5* by the procedure described 
in Example 2. NMH (200 MHz, DMSO-d 6 ) 6 13.00 (be. 1H): 
10.40 (« # 1H). 7,87 (d. 1H. J. 8Hz): 7.67 (d. 2H. 

20 J. 8HZ); 7.71-7.52 (». 3H): 7.02 (d. 2H. J. 8Hz); 5.13 
(8. 2H); 3.61 (8. 3H); 3.52 (e. 2H): 2.59 (t. 2H. 
J. 7Hz); 2.53 (t of t. 2H. J. 7.7Hz); 1.28 (t of q. 
2H. J- 7.7Hz); 0.82 (t. 3H. J- 7Hz ) . Mass Calcd. for 
C 25 H 26 C1N 3°5 #H 2° : round. 465.1460. 

25 

CxaiPPle 4 

PART A: Preparation of 2-n-Butyl -4 -chlor o-5-methoxy- 

methvl-1- (4-nitrobenzvl ^mida? Q )<> 

2 -n- butyl -4 -chloro-5-hydroxymethy 1 -1 - (4 - 

30 nitrobenzy 1 ) imidazole (10.5 g. 32.4 mmol. l eq). cone, 
sulfuric acid (26 mL) and methanol (300 mL) were mixed 
and refluxed overnight. The eolvent was removed in 
vacuo and the residue taken up in water (about 
300 mL) . The pH was adjusted to S with IN NaOH and 

3S then this aqueous portion extracted with ethyl acetate 
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(3 x 2S0 mL) . The organic layers were collected. 

dried (MgSO. ) and the solvent removed in vacuo to 
4 . ~~ 

yield 11. S7 g of an amber oil. KMR (200 MHz. CDClj) 
6 8.22 (d. 2H. J- 8Hz ) ; 7. IS (d. 2H. J- 8Hz ) ; 5.26 
5 (s. 2H); 4.25 (S. 2H): 3.23 (6, 3H): 2.52 (t, 2H. J- 
7Hz); 1.64 (t Of t. 2H. J * 7 4 7Hz); 1.28 (t of q. 2H. 
J» 7.7Hz); 0.81 (t. 3H, J. 7Hz). Anal. Calcd. for 

C 16 H 20 C1N 3°3 #(H 2 O) 0 S : C ' ss ' 41: H ' 6.10; CI. 10.22. 
Found: C. 55.21: H. 6.22; CI. 9.92. 

10 

PAFT B: Preparation of 1 - ( 4 -Ami nobeniy 1 ) - 2 - n - but y 1 -4 - 

chloro-5- (met h ox y met hyl ) i mi dazo 1 e 

To a solution of 2 - n- bu ty 1 -4 -ch 1 or o - 5 - 
reethoxymethy 1 -l-(4-nitrobenzyl)imidazole (11.22 g) in 

15 methanol (100 »L) under was carefully added 1.0 g 
of 10\ palladium on charcoal. Hydrogen gas was then 
bubbled through the solution for 4 hours. The 
solution was filtered through Celite* and the 
solvent removed jja vacuo to yield 9.23 g of an amber 

20 oil. NMH (200 MH2. CDCl^) 6 7.99 (6. 1H); 6.78 (d 

of d. 4H. Jm 5.5H2); 5. OS (s, 2H): 4.24 (s. 2H): 3.27 
(S. 3H); 2.59 (t. 2H, J • 7Hz ) : 1.62 (t of t. 2H. J» 
7.7Hz); 1.32 (t of q. 2H. J • 7 f 7Hz); 0.84 (t. 3H.J- 
7Hz). Mass Calcd. for C..H--C1N.O; 307.1451. 

16 2 3 3 

2S Found : 307 . 1 460 . 


PART C: Preparation of 2 - Buty 1 - 1 - ( 4 - ( 2 - ca r boxy benz - 

amido) benzyl )-4-chloro-S-( me thoxy methyl ) - 
imidazole 

30 The above compound was prepared from 

l-(4-aminobenzyl)-2-n-butyl-4-chloro-5-(met hoxymet hy 1 ) 
imidazole (3.00 g. 9.7 mmol. 1 eq) and phthalic 
anhydride (1.44 g, 9.7 mmol. 1 eq ) using the procedure 
of Example 2. Part D . WorK up yielded 1.71 g of an 

35 off-white powder, which was washed with a c e t o n i t r i 1 e . 
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The insoluble material was filtered and dried to yield 
1.17 g of a whit* powder: m.p. 1 66 . 5 - 1 66 . 5*C . NMR 
(200 MHz. DMSO-d^) 6 13.01 (m. 1H); 10.39 (s. 1H); . 
7.87 (d. 1H. J- 7HZ ) ; 7.75-7.46 (m, 5H) I 7.03 <d. 2H. 
5 J. 8Hz ) ; 5.16 (s. 2H); 4.30 (t. 2H) : 3.20 (e. 3H): 
2.54 (t. 2H. J» 7HI); 1.54 (t of t. 2H, J • 7.7Hz); 
1.30 (t of q. 2H. J • 7.7HX); 0.83 (t. 3H. J- 7Hz). 
Anal, Calcd. for c 2 4 H 26 ClN 3°4 5 Ci "- 22: 

5.75: CI. 7.78. Pound: C. 63.54; H. 6.76; CI. 7.58. 

10 Examples 5-18 shown in Table 1 were prepared or 

could be prepared by the procedures described in 
Examples 2-4 from the appropriately substituted 
aniline derivative and a suitable anhydride or acid 
chloride. Other solvents, such as benzene or ethyl 

15 acetate may be substituted for chloroform. 


20 


25 


30 


— 9 « li 

35 
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Table J 


10 


Ex, 

No . R 


a! el 


is 



n-butyl CI CH 2 C0 2 CH 3 (oil)* 

CM 


20 


o 


n butyl CI CH 2 C0 2 CH 3 138.0-141.0 


25 *'-Q 



n butyl CI CH CO CM 164.0-186.0 


8 T| n butyl CI CH^CO^CH. 169.0 170. *> 

30 mo Y^^f y 


HO 


n tutyl CM CM ^ co 2 CM 3 172 . 0 - 1 7 . 


3 b 


9 6 3 
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m 

T,»Mc i. { com ' <a . ) 


Ex . 


s 

10 

HO 


io 11 



o 

n-butyl ci ch 2 occh 3 140. 0-144. S 


T n-bUtyl Cl CH 2 C0 2 CH 3 129-131 


CMj(M) 

15 12 V^^i n-butyl Cl CH 2 C0 2 CH 3 119-121 

HO 

O H(CKj) 

20 n s ^\^*°2 <H) 

13 I I n-butyl Cl CH„CO_CH, 148-151 



2S 


14 

HO 



0 

OCCH^(H) 


n-butyl Cl CH 2 CQ 2 CH 3 1S9-160 


H(OCCH ) 


30 


9 0 4 


HO' 


3S or 


HO 


n-butyl Cl CH 2 C0 2 CH^ 175-176 
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n butyl CI CH 2 C0 2 CM 3 199.0-200.0 


(DCHA salt) 


10 



n-butyl CI CHjOCHj 173.5-177.0 


15 18 


20 


H(OCH 3 ) 


25 


30 



n-butyl Cl CH 2 co 2 CH 3 151-153 


OCHjCH) 

a NMR (200 MHZ. CDC1 3 ) 6 9.4 8 ( b» . 1H); 

7.87-7.61 (in. 2H): 7.5-7.04 (m. 8H); 6.69 (d. 
2H. J* 9Hl); 4.98 <». 2H) : 3.45 (6. 3H); 3.40 
(s, 2H); 2.56 (m. 2H): 1.48 (m, 2H); 1.26 (m. 
2H); 0.72 (t. 3H. J- 7H« > . 

E***Plt 11 

Preparation of 2-Butyl-4-chloro-5-hydroxymethyl- 

1 - (4-c arb oxybe nzyl ) imid azole 

The title compound was prepared from 2-butyl- 
4-chloro-5- hydroxy me thyl-l-(4-cyano benzyl ) imidazole by 
the method described in Example 2. Part A. NMR (200 
MHz , CDC1 3 ♦ DMSO d & ) 6 7,96 (d, 2H, J • 8Hz ) : 7.13 (d. 
2H. J- 8H2); 5.33 (S. 2H): 4.40 (%. 2H); 2.50 (t. 2H. 
J * 7Hz); 1.57 (t of t. 2H. J- 7.7H*>: 1.27 (t of q. 
2H. J« 7.7HZ); 0.85 <t. 3H, J - 7Hz ) . 
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Example ?p 

Pre pa ration of 5 -Acetoxy me thy 1-2 -butyl - 1 - ( 4 - 

carboxvben^y) )-4-ch)oroimida*ole 

2-Butyl-l-( 4 -car boxy benzyl )-4-chloro-5- (hydr oxy- 
S methyl ) imidazole (2.00 g. 6.2 mraol. 1 eq ) . acetic 

anhydride (1.46 mL. 15.5 mmol, 2.5 eq) t tr iethylamine 
(2.59 mL. 16.6 mraol. 3 eq) and THF (SO mL) were mixed 
and stirred for 3 days. Water (200 mL) vat added to 
the solution and the mixture vat stirred for 0.5 

10 hours. The pH was lowered to 5 with cone. HC1 and 

the mixture extracted with ethyl acetate (3 x 100 mL). 
The organic layers were dried (MgS0 4 ) and concentrated 
to give 2.47 g of a brown oil. This product (2.16 g) 
was dissolved in a minimum of ethyl acetate and 

15 dicyclohexylamine (DOHA) (1.16 mL* 1 eq) was added and 
mixed. The solution was allowed to slowly evaporate 
overnight. The DC HA salt so obtained (1.43 g) was 
subsequently taken up in ethyl acetate (100 mL) and 
washed with 1 ft HC1 (3 x 100 mL). followed by brine. 

20 The organic layer was dried (HgS0 4 ) and concentrated 

to give a yellow oil (670 mg). NKR (200 KHz , CDC1 3 ) 

6 8.09 (d. 2H. J. 10Hz); 7.05 (d. 2H* J- 10Hz); 5.20 

(s. 2H):4.98 (s t 2H); 2.58 (t. 2H. J- 7Hz ) ; 1.82 (t of 

t. 2H. J- 7.7Hz); 1.33 (t of q. 2H, J- 7,7Hz); 0.86 

25 (t. 3. J. 7Hz ) . Anal. Calcd. for C. fc H. , C1N.O. ; 

18 21 2 4 

C. 59.26: H. 5.80, N. 7.68. found: C. 58.89; H. 6.17; 
N. 7.39. Mass 
Found: 364.1167 


30 


35 


N. 7.39. Mass Calcd. for C, B H«,C1N«0- : 364.1200 

18 21 2 4 
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Ex ample ?i 

Pre pa ration of Methyl 2-butyl-4-chloro-l-[4-(trifluoro- 

TnethylpuIfonamido)benzy)] i midarole-5-acetate 

A solution of triflic anhydride (0.B8 mL. 5.2 
S mraol. 1 eg) in methylene chloride (5 ml*) was dripped 
into a solution of methyl 2 -buty 1 - 1 - ( 4 -ami nobenzy 1 ) - 
4-chloroimidazole-5-acetate (1*74 g* 5.2 mmol. 1 eq ) 
and tr iethy lamine (1.44 mL. 10.4 mmol. 2 eq ) in 20 mL 
of methylene chloride at -78 # C. The solution was kept 

10 at -78*C for 1 hour after which it was allowed to warm 
to room temperature. After 24 hours, the reaction was 
quenched with water (100 mL) and the pH adjusted to 5 
with cone. HC1 and the aqueous extracted with methylene 
chloride (5 x 100 mL) . The organic layers were dried 

IS (MgSO_). concentrated, and the residue flash chromato- 
graphed in 1 : 1 hexane/ethy 1 acetate on silica gel. 
The crystalline product which formed in the 1:1 hexane/ 
ethyl acetate solution while the crude product was 
being applied to the column was isolated (1.03 g). 

20 Chromatography of the mother liquor yielded an 

additional 1.03 g of the title compound as a white 
solid; m.p. 154.0-157.0*. The product could be 
titrated with 1 equivalent of 1.000 £ NaOH. NMR (200 
MHz . CDC1 3 ) A 7.32 (d. 2H. J- 10Hz: 6.91 (d. 2H. 

25 J- 10HZ); 5.15 (6. 2H): 3.62 (s. 3H); 3.46 (6. 2H); 

2.55 (t. 2H. J- 7Hz); 1.56 (m. 2H): 1.26 (m. 2H); 0.72 
(t. 3H. J-7H2) 

467.0890. Found: 467.0872. 


Mass Calcd. for C, J,,N,Osr c) 

18 21 3 4 3 


30 Examples 22-25 in Table 2 were prepared or could 

be prepared by the procedure described in the above 
example employing the appropriately substituted 
1 - (ami nobenzyl )- imidazole, which in some instances is 
followed by ester hydroly6i6 familiar to one skilled 

35 in the art. 
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Ex . 
NO, 

22 
23 

24 
2S 


nhso 2 cf 3 
nhso 2 cf 3 


nhso 2 cf 3 


NHS0 2 CF 3 


n- butyl 
n- butyl 

n- butyl 
n- butyl 



bI 


CI 

CHjOH 

CI 

CHjOCHj 

CI 

CHjOCH 2 

CI 

CHjCOjH 


(oil)* 


a NMR (200 KHz , CDCl^) A 7.29 (d* 2H. J. 

10Hz); 6.64 (d, 2H. J • lOHl); S.ll (I, 2H>: 
3.4S (s. 2H): 2.56 (t. 2H, J • 7Hl ) ; 1.60 (m, 
2H): 1.30 (m, 2H): 0.8S (t. 3H, J» 7Hx ) 


Example 26 

Preparation of 2-Butyl-4-chloroS-l(lH-tetraiol- 

XlW U J - J 3-tlH . = teirj?9.1^-.y.lJfeg.njY 1 J Iff.UllQlt 
2-Butyl - 4- chloro- l-(3-cya no benzyl )-5-(cyano- 
me t hy 1 ) i mi da 20 1 e (2.00 g. 6.4 mmol , 1 eq ) : ammonium 
chloride (0.91 g. 17 mmol. 2.7 eq ) ; sodium atide 
(1.11 g. 17 mmol, 2.7 eg) and DMK (2S mL) wore mixed 
and stirred at 60*C for 24 hours. The mixture was 
filtered and the solvent removed by rotary evapora- 
tion. The rosidue was dissolved in water (100 mL) and 
nif • hylf po chloride (100 mL) . The layer* wore arparaied 
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<ind t he .njuruuG layer extracted again with methylene 
chloride ( 2 x 100 rr.L) . The aqueous w^c then •iririified 
with rone, HC1 to pM of 3. The solid which precipi 
tated u\ii, cullf-cted and dried to give 560 mg of the 
5 title compound as a tan solid; m . p . 254* (darken). 
258° (dec.), Tr.e product when titrated with 1.000 \* 
NaOH rhoved t hf presence of exactly two acidic func- 
tionalities, NMK (200 MUZ. DMSO-d & ) 6 8,79 (d. 1H, 
J- 7Hz): 7.69 (e. 1H): 7. S3 (t. 1H. J- 7Hz ) ; 7.10 (d. 
10 1H. J. -JH2); 5.37 (s. 2H); 4.23 (6. 2H) ; 2.57 (t. 2H. 
J- 7H2); 1.53 (t of t. 2H. J. 7Hz); 1.27 (t of q. 2H. 
J- 7 Hz); 0.80 <t. 3H # J- 7Hz); Anal. Calcd. for 
C 17 H 19 C1N 10 : Cf S1 ' 19 - 4.80. Found: C. 51.04: 


15 


H. 4.69 


Example 27 

Pre pa ration of 2-Butyl-4-chloro-5-l(lH-tetrazol-5- 
Y.U*e t hy .U.-.i -.lAillii^lit raz ol ■ 5-vn tenzy 1 1 imi dazole 

The title compound was prepared from 2-butyl-4- 

20 chloro 1 - ( 4 - cya ncbenzy 1 ) - 5 - (cyanom+t hy 1 ) imi dazol t by 

the procedure described in Example 26; m.p. 228 (dark), 
229.0-230* (doc). Titration with 1.000 y NaOU showed 
the pri*i. encc of exactly two acid functionalities. KHH 
(200 MHz. I 'M'.* O d fc ) 6 7.95 (d. 2. J • 7HZ ) ; 7.13 (d. 2. 

25 J. 71!:); 5.3 4 (s. 2): 4.23 (s. 2); 2.53 (t. 2, J. 

7Hz); 1.50 It of t. 2. J * 7 . 7H2 ) ; 1.26 (t of Q. 2. J • 
7Hz); 0.79 (t, 3. J * 7H2); 1R 3420 br . 1930 br , 740 
cm' 1 . Mns Calcd. for c 13 H i9 c * N 10 : 398.1 482. Found: 
398.1 509 . 

30 
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Examp le 2B 

Preparation of 2 Butyl 4 - chl or o - S - hyd r oxymo t hy 1 - 1 - 

iA„N~P^t h a 1 i mi dobiMizy 1 ) imidazole 

l-(4.Aminobenzyl)-2-butyl-4-chloro-S-( hydroxy- 
S methyl ) imidazole (1.00 g, 3.4 mmol. 1 eq ) in 20 mL of 
methylene chloride was dripped into a stirred solution 
of phthaloyl chloride (0.49 mL # 3.4 mmol. 1 eq ) , 
triet hylamine (0.9S mL t 6.82 mmol, 2 eq ) and methylene 
chloride (SOO mL). After i: days, the solvent was 

10 removed by rotary evaporation and the residue flash 
chroma tographed in 1:1 hexane/ethyl acetate over 
silica gel to give 240 mg of the title compound as a 
light yellow glassy solid; m.p. 6S.0-73.5*. NMR (200 
MHz. CDC1 3 ) 6 (key ptaks only) 7,97 (m # 2H): 7,79 

15 (m. 2H); 7.43 (d. 2. J. 10Hz); 7,11 (d, 2H. J. lOHl); 
4. SO (s. 2H); 2.S7 (t. 2H, J. 7Hz); 1.57 (m, 2H) ; 1.34 
(m. 2H); o.87.(t t 3H. J- 7Hz). Mass Calcd. for 
C 23 H 22 C1N 3°3 : 423 ' 1349 - Found: 423.1324* 

20 E xample 29 

Preparation of Methyl 2 - buty 1 - 4 -chl oro- 1 - ( 4 -N- 

Pht h a Hp Ldob c nj y UJ. m \ da 20 I e-S -acet a t e 

Methyl 2 -butyl - 1 - [ 4 - ( 2 -ca r boxy benzami do > benzy 1 ]- 
4-chloroimida*ole-S-acetate (1.00 g). methanol (SO mL) 

2S and 3.6 mL of 3.1 y HC1 in dioxane were refluxed for 6 
days. The solvent was removed i_n vacuo and the residue 
taken up in ethyl acetate (100 mL). The organic phase 
was washed with 1 y NaOH (2 x 100 mL) and brine (1 x 
100 mL). dried (MgSO^) and concentrated. The residue 

30 was flash c h r oma i og r a phed over 6ilica gel in 7S:2S 
hexane/ethyl acetate to give 400 mg of an oil which 
eventually c t y s t a 1 1 i z ed ; m.p. 141. S - 143.0*. NMR 
(200 MM 2 . CDC1 3 ) A 7.92 <m, 2H); 7.80 (m. 2H): 7.43 
(d. 2H. J. 1011?); 7. OR (d. 2H. J* lOHz); S.17 (s, 2)1); 

3S 3.62 (s. 3H) ; 3 ,M) ( c , 2H); 2.62 (t. 2H. J. 7Hz ) ; 1.71 

970 88015687 
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(t Of t. 2H. J- 7.7HZ); 1.36 (t of q. 2H. J * 7.7Hz); 
0.89 (t. 3H. J- 7H2). Ma 6 6 Calcd. for C 2 5 H 2 4 C1N 3°4 : 
465.1455. Found: 465.1440. 

5 EX + "iplg ?9 

Preparation of Methyl 2 - buty 1 -4 -chloro - 1 - I 4 - ( (N- 
tr if luor omethanetulf ony 1 ) ant hrani 1 ami do ) benzy 1 ] - 

lroidazole-5-acetate _ ; 

Methyl -1- (4 -aminobenzyl ) - 2 -butyl -4 -chlor o-5- 
10 imidazoleacetate (1-00 g. 2.98 mmol. 1 eq ) . N-(tri- 
f luoromethanesulf ony 1 ) anthranoy 1 chloride which it 
described in EP 003836. (0.86 g. 2.99 mmol . 1 eq). 
and sodium bicarbonate (1,2$ g. 14.9 mmol. 5 eq) were 
mixed and stirred in SO mL methylene chloride (acid 
15 chloride was added last). The reaction was worked up 
after 2.5 hours by filtering, removing the solvent 
from the filtrate in vacuo and recrystalliting the 
residue from ethyl acet a te/hexane to give 1.07 g of 
light yellow crystals: m.p. 151.0 - 152. 0*. NKF (200 
20 MHz . CDC1 3 ) 6 9.32 (s. 1H): 8.02 (d. 1H. J- 10HZ); 

7.79 (d. 1H. J- 10HX): 7.56 (d of d. 2H. J • 10, 10HZ): 
7.50 (d, 2H. J- 10HX); 7.78 (d Of d. 1H. J • 10. 10HZ); 
6.86 (d, 2H. J- 10HZ); 5.10 (s. 2H) ; 3.58 (S. 3H) : 
3.45 (6. 2H): 2.45 (t. 2H. J- 7Hz): 1.52 (t of t. 2H. 
25 J • 7 t 7H2): 1.22 (t of q. 2H. J- 7.7HZ): 0.75 (t. 3H. 
j • 7H2). Titration of the product with 1.000 \t NaOH 
shows the presence of exactly one acidic function- 
ality. Anal. Calcd. c 2 s H 26 C1P l N 4 0 S S: C# S1 ' 1S: H ' 
4.46; N. 9.54. round: C. 50.95; H. 4.26: N. 9.67. 

30 Mass Calcd. for ^ 2 ^ 2 t ClT ^ U A°^ S: SB61264 ' Found: 
586 . 1222 . 
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Example 31 

Pre pa ration of 2-Butyl-4-chloro-l-(4-((N-trifluoro 
methanesu If onyl) ant hranilamido) benzyl] imidazole-*- 

acetic acid __— _ 

5 Methyl 2-butyl -4-chloro-l-[4-( (N-trif luoro- 

methanesul f onyl )anthranilamido) benzyl ]imidaxole-S-» 
acetate (400 nig, 0.66 mmol. 1 eq) was 6tirred in 1.0 U 
NaOH (0.66 mL. 0.66 mmol. l eq) for 3 hours under . 
The pH was adjusted to 5 with 1.0 H HC1 and the 
10 product precipitate was collected and dried affording 
120 mg of the title compound as a white solid. The 
NMR spectrum shows the methyl ester to be missing. 
Mass spectrum shows M-C<> 2 peak. Mass Calcd. for 
C-^H^CIP.N^O.S: 528.1209. round: 528.1236. 

2 3 2 4 J 4 J 

15 

Example 32 

Preparation of 2 -Bu ty 1 - 1 - [ 4 - ( 2 -ca rboxy benzamido ) - 

ben2vn-4-chlorolmlddzole-S-acetic acid 

The title compound was prepared from methyl 2 - 
20 butyl -1 - ( 4 - ( 2 -car boxy be nz ami do) benzyl ]-4-chloroimid- 
azole-5-acetat e by the procedure described in Example 
31: ».p. 170.5 - 175. O* . 

Examples 33-53 in Table 3 were prepared or could 
25 be prepared by the procedures described in Examples 30 
and 31 using the appropriate aniline and acid chloride 
starting matfrials. 


9 7 U 

35 


88015687 


120 


0 253 310 


."Civ 



10 


EX. 


a! e! 


33 


IS 



n-bukyl CI CM 2 C0 2 CH 3 (oil)* 


34 


20 


Cr 3 S0 2 


CI n-butyi 


CI CH 2 C0 2 CM 3 


35 


C V°2 


n-buty 1 


CI CM 2 C0 2 CM 3 2 24- 2 it 


2S 


36 


Cr 3 S °2 W 
M 



n-butyl CI CH CO CM 153-1%* 


30 37 


cr 3 so 2 w 

M 



* r n propyl 


CI CH^OH 


3S 


38 


973 



T 


n - hr *y ) 


H CH^COjCH^ 


KM SO 
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u-propyl CI 
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CHjOH 



CF,S0,N 

3 ** *A 


CF 


H furyl 


n-bulyl CI 


n-propyl CI 


CH 2 C0 2 CH 3 


CH 2 C0 2 CH 3 


CF SO 

M 


.o 


HMSC^CF 


n-butyl CI 


CM^CMjCM.CH- CI 


CMjOH 


CHjOH 


NHS °2 CK 3 



n • bu t y 1 CI 


CHjOCOCHj 


n-butyl CI 


CH^OCOCHj 


M 
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n butyl CH^CC^M CI 
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47 



li-Lulyl CI 


CH CO^H 


NHS0 2 CK 3 


48 



n-butyl CI n- butyl 


49 



n-butyl CH.CO.M CI 


KHSO^CK 


jo 


50 J J n-h«yl CX CH 2 C0 2 H 


5X 



n-butyl CI CH.CO,CH, 74.0-79.) 


52 


cr 3 rc- n 



n-butyl Ci 


-CM 


200.5- 205.0 


53 


Cf SO 
3 • 


N 
M 



n-propyi CI 


/A 


•cm; ' 

* • 

M 


coo mii:, ror]^ A h t<> <*, 1H); 7.82 (t.'lM); 7.75 <d. 

J 7M^) t ? ' '» (.1. 2H, J • 10H*); 7.55 (d. 1H, J. 7Mt ) ; 7 4N 
<t. Hi, J <. Bi ?m, J - lOMr); 5 06 2M>; 3.60 (» ( 

3H>; 3 41. (r.. ;h»; <t, 7H % J. ?Hi); 1.55 U of t. 2H, J- 

1 i-4 ( i t! q, ;n, j. 7,7Mf). 0.78 (I, 3M. J * 7Mz ) 

9 7 5 
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E xample 54 

PART A: Preparation of Ethyl n-hepty 1 imi da te 

hyd r ochlor ide 

To a solution of ca pr y 1 oni t r i 1 e (30 g. 0*24 mol) 
S in 25 mL of absolute ethanol cooled to O* was bubbled 
HC1 gas (9.6 g, 0.26 mol). After 7 days at O 9 the 
viscous solution was diluted with 2S0 mL of anhydrous 
ether and the precipitated product was filtered with 
suction onto a coarre frit and washed liberally with 
10 ether before placing under a vacuum to remove residual 
solvent. The product was stored under nitrogen at 0* 
to yield 22 g (44\) of a white solid. NKR (200 KHz . 
DKSO-d 6 ) 6 4.40 (q. 2H. J • 7Hl ) ; 3.30 <». 4H): 2.45 
(m. 4H): 1.40-0. 75 (m # 12H). Mass. Spec. 172 (M-Cl). 

15 

PART B: Preparation of 2-Heptyl -5- (hydroxymethyl ) - 

ilM<t«?ol? ' 

In a high-pressure (bomb) reactor was placed 
ethyl n-hepty 1 imidate hydrochloride (22 g. 0.11 mol). 

20 1 , 3-dihydroxyacetone dimer (9.5 g, 0.053 mol) and 
liquid ammonia (60 g. 3.5 mol). The reactor was 
sealed and heated to 70* for 12 hours. The crude 
product (24.7 g) was purified by flash chromatography 
(silica gel. 300 g: 10:1 EtOAc/EtOH) to give 12.7 g 

25 (61\) of a light yellow solid; m.p. 82-84*. NMH (200 
MHz, CDC1 3 /Acetone-d fc ) A 6.75 (s. 1H) ; 4.50 (s. 2H); 
4.50-4.25 (br s. 2H); 2.60 (t. 2H. 8H2 ) ; 1.75-1.60 (m. 
2H); 1.40-1.15 (re. 8H); 0.95-0.75 (». 3H). Mass Spec. 


196. 167 (M-Et), 149 (M-El-HjO). 


30 


9 7 G 

35 
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PART C: Preparation of 4 -Chi or o - 2 -hepiy 1 - 5 - hydr oxy - 

methyl imidazole 

To a solution of 2 - hcpty 1 - 5 - ( hydr oxymet hy 1 ) - 
imidazole (10.0 g. SI mmol) in Ct OH/ 1 . 4 -d i oxane (1:1; 
5 600 mL) was added N-chlorosuccinimide (7.9 g. 59 
mmol). After being stirred for 1 hour at room 
temperature the solvents were removed on a rotary 
evaporator and the solid residue was partitioned 
between ethyl acetate and water (300 mL each). The 

10 organic phase was washed with water (ISO mL), dried 
(MgSO^), filtered and concentrated to afford 12.4 g 
crude product. Recrystal Illation (1:1 EtOAc/hexane . 
60 mL) gave 5.7 g (45\) of white crystals; n.p, 
134-140*. NMP (200 KHX , CDC1 ^ /CO^OD) 6 4.50 (S # 

15 2H); 4.00-3.80 (br s, 2H); 2,65 (I, 2H. 5HX); 

1.80-1.60 (m. 2H); 1.40-1.20 (m. 8H); 0.90-0.80 (m # 
3H). Mass Spec. 230. 

PART D: Preparation of 4 -CM oro-2 -hepty 1 -5- (hydroxy- 

20 T*?snYU-l-M-nUrgfetnivl UM4«9lt 

To a solution of 4 -chloro-2-hepty 1 -5- (hydroxy- 
methyl ) imidazole (5.2 g. 20.7 mmol) in dry DMT (100 mL) 
was added anhydrous K^QO^ (4.3 g. 31.1 mmol) followed 
by 4-nit robenzy lbroraide (5.4 g. 24.9 mmol). The solu- 

25 tion was stirred 3-5 hours at 65-70*. The reaction 

mixture was poured into a separatory funnel containing 
EtOAc and H^O (300 mL each). The agueous phase was 
extracted with EtOAc (150 mL) and the combined organic 
phases were washed three times with H^O (150 mL) before 

30 being dried (MgSO^). filtered and concentrated to give 
9.0 g brown crude oil. Chromatography (silica gel. 
450 g; 1:1 EtOAc/hexanes ) gave 1.3 g (17\ overall. 35\ 
of theoretical); m.p. 110-115*. NMB (200 KHz . CDClj) 
6 8.20 (d, 2H. 5Hz): 7,20 (d. 2H. 5Hz ) ; 5.35 (s. 2H) ; 

35 4.45 (6. 2H); 3.10-3.00 (m, 1H): 2.50 (t. 2H. 5Hz ) : 
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1.75-1. SO (m. 2H); 1.40-1.10 (m. 8H ) ; 0.90-0.75 (m f 
3H). Mass Spec. 365. 

PART E: Preparation of l- (4 -Aminobenzy 1 ) -4 -chloro- 

5 2-hePtYl -5-hvdroxvmet hvl imidazole 

To a solution of 4 -chlor o-2 -hepty 1 -5-hydroxy- 
methyl - 1 -( 4 -ni troben2yl ) imidazole (1.00 g. 2,7 mmol) 
in EtOH (30 mL) and glacial acetic acid (S mL) was 
added iron powder (2.5 g. 44 8 mmol). The mixture was 

10 stirred while being refluxed for 20 minute*. The 

solution was cooled, the iron was removed by filtra- 
tion* and the solution was partitioned between EtOAc 
and 20\ aq« K 2 C °3 tl5 ° mL each). The organic phase 
was washed with saturated aqueous NaCl. dried (MgS0 4 ) # 

15 filtered and concentrated to afford 0.8 g yellow- 
orange oil. Plash chromatography (silica gel, 25 g; 
EtOAc/hexanee ♦ 1:1) gave 0.74 g (80\) of yellow-orange 
oil. NMR (200 MHZ . CDClj) 6 6.80-6.60 ( ABq , 4H. 
7HZ.32HZ); S.10 (s. 2H): 4.4S (s. 2H): 3.7SO.60 (m. 

20 2H): 2.55 (t. 2H. 5Hz); 1.75-1.65 (m, 2H); 1. 30-1,15 
(m. 8H); 0.90-0.80 (m. 3H). Mass Spec. 33S. 

PART F: Preparation of 4 -Chloro-2-hepty 1 -5-hydroxy- 
methyl -l-(4-( (N-trif luoromethanesul f onyl ) - 

2 5 anthranilamido)benzvnimidazole 

To a solution of 1 - ( 4 -ami nobenzy 1 ) -4 -chl or o- 2 - 
heptyl -5- (hydroxymethy 1 ) imidazole (211 mg. 0.63 mmol ) 
in dry methylene chloride (10 mL) was added anhydrous 
sodium bicarbonate (263 mg. 3.1 mmol) followed by 

30 N- (trif luor ome thane su If onyl )anthranoyl chloride 

(180 mg. 0.63 mmol). After 2 hours the mixture was 
filtered, the filtrate was concentrated and the 
residue was purified by flash chromatography (silica 
gel. 10 g; EtOAc) to provide 298 mg (81\) of pale 

35 yellow solid; m.p. 90-95° (dec). NMK (200 MHz , 

_ 87S 88015687 
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CDCl 3 /CD 3 OD) 6 7.75-6.80 (re, 8H); 5.10 (6, 2H>; 
4.40 (s. 2H): 2 . 50 (t. 2H. 7Hz ) ; 1.75-1.50 (m. 2H): 
1.35-1. IS (m. BH>: 0.95-0.80 ( ro . 3H). Mass Spec - no 
mass ion observed due to Apparent drcoropotit ion; 424 
5 (M-NHS0 2 Cr 3 -CH 3 ) ♦ 

Ex ample 55 

PART A: Preparation of Ethyl 3-methoxypropy 1 imidate 
hydrochloride . 

10 This compound was prepared according to the 

procedure described in Example 54. Part A. from 
3 -methoxypropi oni tri le (30 g # 0.35 nol) and hydrogen 
chloride (14.1 g. 0.39 nol) in ethanol (2S mL) there 
was obtained 37.7 g (64\) white solid. Mass Spec. 132 

15 (M-Cl). 

PART B: Preparation of 5 -Hydroxymet hy 1 -2 - ( 2 - 

me t hoxvet hv 1 ) imidazole ; 

This compound was prepared according to the 
20 procedure described in Example 54. Part B. rrore ethyl 

3- methoxypr opy 1 imida te (36.7 g. 0.22 nol ) , 1.3-dihyd- 
roxyacetone dimer (19.7 g. 0.11 mol) and liquid 
ammonia (90 g, 5.3 mol) there was obtained 14.0 g 
(41\) of an off-white &olid following chromatography. 

25 m.p. 100-107V NMR (200 KHz . DMSO-d 6 ) 6 6.70 (S. 
1H); 4.30 (S. 2H); 3.6 (t. 2H. 5Hz ) ; 3.20 (s. 3H>: 
2.80 (t. 2H. 5Hz). Mass Spec. 156. 

PART C: Preparation of 4 -Chi or o- 5 -hyd r oxyme t hy 1 - 

3 0 2 - ( 2 - methoxyethyl) imidazole 

This compound was prepared according to the 
procedure described in Example 54. Part C. From 

4 - hyd r cxyme t hyl-2-(2-methoxyethyl)imidazole (13.5 g. 
81.7 minol) and N c h 1 o r osucc i n i m i d e (13.6 g, 103 mmol) 

35 was obtainod 4.8 q (29\) of light yellow solid fol- 

88015687 
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lowing chromatography (silica gel. 500 g: EtOAc): m . p . 
102-108°. NMR (200 MHz . CDCl^CD^D) 6 4 . SO (c. 
2H); 3.65 (m. 4H); 3.40 (6, 3H); 2.90 (t. 2H # 5Hz ) . 
Mass Spec. 190. 

S 

PART D: Preparation of 4 -Chloro-5-hydr oxymethy 1 -2 - ( 2 - 

TTiethoxvethyl)-l-(4-nitrobentvl)iTnidaiole 

This compound was prepared according to the 
procedure described in Example 54, Part D. rrom 

10 4 -chloro-5-hydroxymethyl ~2- (2-aethoxyet hy 1) imidazole 
(4.3 g. 22.6 g) was obtained 2.2 g (30\ overall, 60\ 
of theoretical) of light yellow solid; a. p. 91-95V 
NMR (200 MHz ♦ CDC1 3 ) 6 8.15 (d. 2H. 8Hz>: 7.20 (d. 
2H. 8H2); 5.45 (S. 2H): 4.45 (8. 2H) ; 3.60 (t. 2H. 

15 5Hz); 3.20 (s. 3H); 3.15 (S. 1H) ; 2.80 (t. 2H. 5Hz ) . 
Mass Spec. 325. 

PART E: Preparation of 1 - (4 -Aminobenzy 1 ) -4 -chloro-5- 
hvdroxymethYl-2-(2-methox vethvl ) imidazole 

20 This compound was prepared according to the 

procedure described in Example 54. Part E. Prom 
4-chloro-5-hydroxymethyl-2-(2-methoxyethyl ) -l- 14- 
ni trobenzy 1 ) imidazole (2.2 g. 6.75 mmol) and iron 
powder (6.7 g. 120 mmol) there was obtained 1.6 g 

25 (BOX) of light yellow solid; m.p. 164-167*. NMR (200 
MHZ, CDCl 3 /CD 3 OD) 6 6.80 (d. 2H. 7Hz ) ; 6.65 (d. 
2H. 7H2); 5.15 (s. 2H); 4.45 (s. 2H); 4.30 (s. 3H); 
3.60 (t. 2H. 5HZ); 3.25 (s. 3H); 2.8 (t. 2H. 5Hz ) . 
Ma 6 s Spec. 295. 


3S - 980 
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PART F: Preparation of 1 - [ 4 - ( 2 -Car boxy benzam 1 do ) - 

benzyl ) -4 -chlor o-5-hydr oxymet hy 1-2(2 -met hoxy- 

»t hyl ) Imidazole 

To an acetonitrile solution (12 n>L) of l-(4- . 
aminobenzyl ) -4 -chlor o-S-hydroxymet hy 1 - 2 - ( 2 -met hoxy - 
ethyl ) imidazole (150 mg. o.Sl mmol) was added an 
acetonitrile solution (2 »L) of phthalic anhydride 
(75 mg, 0.51 mmol). After stirring overnight at room 
temperature a light yellow precipitate was produced. 
The mixture was cooled to o» . filtered with suction 
onto a fine fritted funnel and the solid was washed 
with cold acetonitrile. chloroform and finally ether 
(2 mL each) to afford 180 mg (80\) of light tan solid. 
».p. 185-186* (dec). NMR (200 MHZ. CDClj/CDjOD) 6 
8.05-6.95 (m. 8H) ; 5.30 (s. 2H): 4.50 («. 2H): 3.60 
(t. 2H. 5HX): 3.25 (s. 3H); 2.8 (t. 2H. 5Hx ) . Mass 
Spec. Calcd. for C^H^CIN^ (M-2H 2 0): 407.1037. 
Pound: 407.1031. 


Example 56 

Preparation of 4 -Chlor o- 5 -hydr oxyrat t hy 1 - 2 - ( 2 -met hoxy 
ethyl )-i-[4-( (N-trif luor omethanesu 1 f onyl )anthranil- 

amido)ben»vl Hm^da>o] r ____ 

This compound was prepared according to the 

25 procedure described in Example 54. Part r. From 
l-(4-aminobenzyl ) -4 -chlor o-S -hydr oxymet hy 1 -2- ( 2- 
methoxyethyl )imidazole (200 mg. 0.68 mmol). N-(tri- 
f luoromethanesul f onyl )anthranoyl chloride (190 mg. 
0.68 mmol) and sodium bicarbonate (280 mg. 3.3 mmol) 

30 in acetonitrile (5 mL) was obtained 300 mg (81\) of 
tan solid after chromatography (silica gel. 20 g: 
EtOAc/Et OH , 20:1); m.p. 75-95* (slow dec): one spot 
by TLC. NMR (200 MHz. CDC1 /CDjOP) 6 8.00-6.80 
(m. 8H); 5.15 (B. 2H>; «.4S (s. 2H): 3.60 (t. 2H. 

35 5Hz); 3.15 (c. 3H); 2.75 (t. 2H. 5Hz ) . 

— 9 8 1 
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The following compounds listed in Ta hj c 1 were 

prepared by the procedures described in Examples 54 . 
Parts D. E and 5«. Part F or 55, Part r. 


10 


15 


EX. 

£ 


20 


25 


30 


57 


56 


59 


60 


61 


62 


35 


CF 3 S0 2 


CF 3 S0 2 


CF 3 S0 2 


CF 3 S0 2 


CF 3 S0 2 


HO. 


jo 

jo 

jo 

jo 


'-O 


_6 

• tbyl 


CH. 


• thyl 


KHCOR 
KPCC) 

(amorphous solid) 1 


t. propyl (amorphous solid) 


D-butyl (amorphous solid) 


n-ptntyl (aaorphous solid) 


(amorphous solid) 


IBB- 1B9 . 5 
(free acid) 
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Xi\fc.l.?__± (continued) 

Ex. 

. fo. R El ELilil 

63 ^Ti ^1 n-propyl 181.S-1BJ 

5 


IS 


20 fc8 


2S 


3S 


HO C^V^ (fr«« *cid) 


«« T j n-butyl I88.s-1B«.% 


10 65 A n-ptopyl 170. 5-171. & 

*6 n-b«ryl 171-171.5 


67 n-btptyl 1B1-1B2 

o 


H0 2 C 


J5 



2 


9 8 3 


2 


Ji Z) CH,0^>CH. 150-152 


70 


30 71 i / . VCH, 175-177 


> ^ cy Ln 2 

H0,C ^ N — ' 
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a NMR 6 8. OS (d. 1H): 7.62 (d. 2H); 7.S2 (d, 

1H); 7.30 (t # 1H); 7.17 <m. 3H); 6.93 (m. 2H); 

5.13 (s. 2H); 2.61 (quart.. 2H); 1.1S (t. 3H). 

5 

b NMR 6 8.04 (d. 1H); 7.63 (d. 2H); 7. SI (d. 

1H); 7.28 (t. 1H); 7.13 (m, 3H); 6.69 (m, 2H); 

5.14 (6. 2H); 3.11 (fttpt.. 1H); 1.11 (d, 6H) . 

10 c KKR 6 8. OS (d. 1H); 7,64 (d. 2H): 7.S2 (d. 

1H); 7.30 (t. 1H): 7.17 (m» 3H): 6.92 (m t 2H); 

5.15 (s, 2H); 2,66 (t. 2H); 1.53 (quint.. 2H); 
1.28 (text.. 2H); 0.83 (t. 3H) . 

15 d NMR 6 8.07 (d. 1H) ; 7,68 (d. 2H) ; 7 , S2 (». 

2H>: 7.30 (m t 4H); 6,93 <t. 1H>: 5.29 (8, 2H); 
2.83 (t. 2H); 1.56 (ft, 2H) ; 1.24 (m, 4H); 0.82 
(t. 3H). 

20 e NMB 6 8,03 (d. 1H) : 7.61 (d. 2H); 7.51 (d. 

1H): 7.28 (t. 1H); 7.10 (m. 3H): 6.91 (t. 1H): 
6.78 (6, 1H); S.09 (t. 2H): 2.46 (d. 2H); 1.62 
(m. 6H); 0.99 (m, SH) , 


25 


30 


3S 


9 B 4 
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Exa mple 7? 

PART A: Preparation of S - Hyd r oxyme t hy 1 - 2 - me r ca p t o 

L=JA^!l AXL£Lfc«L0 ryj ) im idazole : 

A mixture of 4 -ni t robenzy lamine hyd r och 1 or i dt <7»> 
5 g. 0.40 mol). 1 , 3-dihydroxyacetone dimer (32.1. 0.17 
mol) and potassium thiocyanate (SI. 9 g. 0.S3 mol) in 
n-butanol (2S0 mL) and glacial acetic acid (40 mL) wan 
stirred vigorously at room temperature for 48 hours. 
The mixture wat suction filtered and the solid was 

10 washed thrice with water (300 mL) and thrice with 
ether (300 mL) before being dried overnight under 
vacuum to give 70,9 g (7S\) of * yellow tan powder; 
m.p. 214-21S # (dec). NMR (200 KHz, DMSO-d 6 ) A 
12.25 (s. 1H: absent in D^O shake); 8.20 (d. 2H, 

IS 8 Hz ) ; 7.40 (d. 2H. 8Hz ) ; 6.90 (s. 1H); S.40 (s # 2H); 
S.2S (t. 1H. SHz; absent in D^O shake); 4. IS (d. 2H. 


SHz ; e in P 2 Q shake) . 


Mass Spec. 26S 


PART B: Preparation of S-Hydroxymethy 1 -2-methy 1 thio- 

An ethanolic solution of sodium ethoxide was 
prepared by the gradual addition of soJium hydride 
(0.70 g of 60\ NaH in mineral oil. 17.6 mmol) to 
absolute ethanol (ISO mL) . To this S-hydroxymet hy 1 

2S 2 -mercapto - 1 -( 4 . ni t robenzy 1 ) imidazole (3.9 g, 14.7 

mmol) was added and after being stirred S-10 minutes, 
iodomethane (2.S g, 1.1 mL. 17.6 mmol) was added. 
After being 6tirred 3 hours at room temperature, the 
mixture was concentrated on a rotary evaporator and 

30 the residue was partitioned between ethyl acetate 

(S00 mL) and water (2S0 mL). The aqueous phase was 
further extracted with ethyl acetate (2S0 mL) and the 
combined organic phases were washed with water (ISO 
mL) . saturated aqueour. sodium chloride (ISO mL), drit>»l 

3S (MgS0 4 >. filtrrrd and c o n r v n t r a t e d t o leave 4.1 q o f 
— 9 8 5 
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yellow-brown solid. Fecryst a 1 1 i z at ion from ethyl 
acetate gave 2.6 g (64%) ot light yellow-brown powder; 
m.p. 160-162*. NMR (200 MHz , DMSQ-d fc ) 6 8.20 (d. 
2H. 7Hz): 7.30 (d. 2H f 7Hz ) ; 6.95 (e. 1H); 5.40 (s f 
5 2H): 5.20 (t. 1H. 5Hz; absent in DjO shake); 4.40 
(d. 3H. SHz; s in D 2 0 shake); 3.40 (s. 2H; 
monohydrate; 6 3.5 in D^O); 2.45 (s, 3H) • 
Mass Spec. 279. 

10 part C: Preparation of 1 - ( 4 - Ami nobenzy 1 ) - 5 - hyd r oxy - 

methyl -2- ( met hvl t hio limidaiole 

This compound was prepared According to the 
procedure described in Example S4. Part E. from 
S-hydr oxymethy 1 - 2 -met hy 1 1 hio- 1 - ( 4 *ni trobenxy 1 ) iaid- 

1S azole (21 g. 75.2 mmol) and iron powder (75 g # 1.3 
mol) there was obtained 13. S g (72\) of * yellow 
hygroscopic solid. KMH (200 KHz « CDCl^) 6 6.90 
(S. 1H); 6.85-6.45 (q. 4H, 5HZ.51HZ): 5.10 <•. 2H): 
4.40 (s. 2H): 2.40 (t. 3H). Mass Spec. 249. 

20 

PART D: Preparation of 1 - [ 4 - ( 2 -Car boxy ben z ami do ) - 
benzy 1 ) - S-hydr oxymethy 1 -2-(methylthio)- 

imidazole 

This compound was prepared according to the 
25 procedure described in Example 55, Part P. though in 

this case the reaction was run in chloroform and the 

filtered product was washed with chloroform and ether. 

From l-(4-aminobenzy 1 ) - 5 - hydr oxymethy 1 - 2- (methylthio)- 

imidazole (323 mg . 1.3 mmol) and phthalic anhydride 
30 (192 mg. 1.3 mmol) there was obtained 486 mg (9S\) of 

the title compound as a yellow powder; m.p. 115-118* 

(dec). NMR (200 KHz. CDC1 ^ / DMSO-d ) 6 9 . 80 (s. 

1H): 8. 00-6.8S (m. 9H); 5.20 <s. 2H) : 4.40 (6. 2H); 

2. SO (s. 3H). Mass Spec. 379 (M-H^O). 

35 
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By repeating Example 72, Parts C and D. but 
subst i tut i ng S -hydroxymet hy 1 - 2 -methoxy- 1 - ( 4 -ni t r o- 
benryl ) imidazole as starting material in Part C. the 
compound 1 - 1 4 - ( 2 -car boxy ben x ami do ) beniy 1 ] - 5 -hydroxy - 
methyl -2-methoxyimidazole can be prepared. 


IS 


10 Example 71 

PART A: Preparation of Hjjii.-2- (Tr 1 f luor onethane- 

PVUonamidoVcvclohexaneearboxvlle acid 

Ethyl l£jJL6-2-( trif luoronethanesulf onamido)cyclo 
hexanecarboxylate was eynthealted from ethyl tra . ns -2- 
aminocyclohexanecarboxylate tE. J. Moriconi and P. M. 
Mazzocchi. J. Pro. Chem. . U72 (1»*»)] by the 

procedure described in Example 21. Tht» crude product 
(2.59 g. 8.55 mmoi. i eq) was than hydrolyted by 
refluxing in l.oon NaOH (2$. 5 mL. 3t.ft rnnol. 3.1 eq) 
overnight under N 2 . Water (100 mL) was then added 
and the pH adjusted to 3 using 1H HC1 . The aqueous 
was extracted with ethyl acetate (3 x 100 mL) . the 
organic layers dried (MgS0 4 ) and concentrated to 
yield a crystalline white solid which was recrystal- 
25 lized from n-butyl chloride. Obtained 1.71 g of 

product: m.p. 1 14 . 5-1 18 . S» . KMR (200 MHZ . DMSO-d fc ) 
6 12.47 (bs. 1H): 9.52 (bs. 1H): 2.34 (d Of d of d. 
1H. J- 10.10.4Hl): 2.10-1.13 (». 9M). Anal. Calcd. 

f ° r C 8 H 12 F 3 N0 4 S: C ' 3 «-»*S H. 4.39: N. 5.09. 
30 Found. C. 34.73: H. 4.22: N. 5.04. 


20 
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PART B: Preparation of Methyl 2 -bu ty 1 - 4 -chl or o - 1 - I 4 - 
( t r ans - 2-(trifluorome thane 6ulfonamido)cyclo- 
hexanecarboxamido)benzyllimida20le-5-acetAt«* 
and methyl 2 -buty 1 - 4 -chl or o- 1 - I 4 - ( SLii- 2 - ( t r x - 
f luor omethanesul f onamido)cyclohexanecar box - 

ami do) benzyl limidatole-5-aoetate 

irajQjB - 2- (Tr if luoromethanesulf onamido)cyclohexane- 
carboxylic acid (500 mg. 1.82 mmol. 1 sg > and thlonyl 
chloride (2.30 mL. 31.5 mraol. 17.3 eg) were mixed and 
refluxed for 2 hours. The excess thionyi chloride was 
removed i_n vacuo and the residue suspended in toluene. 
The toluene was removed by rotary evaporation and the 
procedure repeated to remove traces of thionyi chlor- 
ide. Pinal rotary evaporation yielded 460 mg of white 
crystalline acid chloride product which was used with- 
out further purification (IR 1789 cm" 1 ). 

Methyl 2 -butyl -4 -chloro-1- (4-aminobenzyl ) - 
imidaiole-5-acetate (S30 mg. 1.57 mmol. 1 eg ) . trans -2- 
( tr i f luor ome thane sul f onamido ) cyclohexanoy 1 chloride 
(460 mg, 1.57 mmol. 1 eg) and sodium bicarbonate (400 
rcg. 4.70 mmol. 3 eg) were mixed and stirred in chloro- 
form (20 mL) overnight. Water (100 mL) was then added, 
and the pH adjusted to 4 with !{£ HC1 . The aqueous was 
extracted with methylene chloride (3 x 100 mL) and the 
organic layers dried and concentrated. Gradient flash 
chromatography of the residue in 60:40 hexane/ethyl 
acetate to 100\ ethyl acetate over silica gel yielded 
two isomers; both of which were isolated as glasses. 
The faster eluting product being the minor ci s isomer 
(170 mg ) while the slower being the major trans isomer 
(520 mg ) . 


988 
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t fans - I somcr ; NMR (200 MHz . CDCl^) 6 8.18 
(s. 1H); 7.42 (d. 2H. J. 10Hz); 6.84 (d. 2H. J. 10Hz); 
6.47 (bd. 1H. J- 8HZ): S.07 (s. 2H): 3.72 (m. 1H>; 
3.57 (s. 3H); 3.47 (6, 2H): 2. S3 (t. 2H. 7Hl ) : 
2.24-1.1? (m. 13Hz): 0.82 (t. 3H. J» 7HZ ) . Anal. 

Calcd. for c 2 S H 3 2 C 1 P 3 N 4°5 S : C# so63: H - 
N. 9.45. Found: C. 50.64: H. 5.44: N. 9.16. Mats 

•92.1734. round: 

4. 3 J < J « ^ 

592 . 1731 . 


Calcd. for C, t H.,Cir,N O r S; 

i 3 J A J 4 3 


cis -Isomer: NMR (200 MHz , CDCl^) 6 (•. 
1H): 7.42 (d. 2H. J • lOHz): 6.88 (d f 2H, J. 10Hz); 
6.52 (bd. 2H. J. 8H2); 5.11 (t. 2H): 3.75 <» # 1H>: 
3.63 (6. 3H): 3.48 (s. 2H): 2.56 (t. 2H, 7HX ) : 
2.29-1.25 (re. 13H); 0.86 (t. 3H. J- 7Hz). Anal. 

Calcd. for c 2 s H 3 j cir j N 4 °s s : c * * 0 ^ 3 i H « 
Found: C. 49.87; H. 5.65. Matt Calcd. for 

592.1734. round: 592.1689. 


C 25 H 32 C1P 3 N 4°5 S 


20 


25 
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Example 75 

part A: Preparation of 2-Butvl-4 . 5-dlcvanolmldazole 

Ethyl pent animidate hydr ochlor Ida ( 42 . 66 g. 
257.8 mmol. 1 eq ) . d i aminona 1 eoni t r i 1 • (27.90 g. 
258.1 mmol. 1 eq ) and pyridine (400 aL) were mixed 
and refluxad for 48 hours under . The solvent was 
removed by rotary evaporation. 

The residue was taken up in ethyl acetate and 
filtered through a pad (3* x 4") of florisil. The 
solvent was removed vacuo and the residue f lash 
chroma tographed in 60:40 hexane/ethyl acetate over 
silica gel to give 16.59 g of a yellow solid which was 
used in the following 6tep without further purifica- 
tion. An analytical sample was prepared by recrystal- 
li2ing the crude product (3.03 g) from ether/hexane to 
give 1.55 q of yellow crystals: m.p. 108.0-109.0*. 
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NMR (200 MHZ 
(t of t. 2H. 
0.98 (t. 3H. 


CDC1 3 ) 6 2.8 6 (t 


1 .77 
7 . 711* ) ; 
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2H. J- 7H2 ) 5 
J- 7.7Hz); 1.41 (t of q. 2H, J« 
J- 7 H z ) . Anal. Calcd 
C. 62. OS; 11. 5.79: N. 32.16. Pound: c. 62.28; H. 
5.81; N . 32.22. Mass spectrum shows M-lt pea*. Mas* 
Calcd. for C 9 H 10 N «- H: 173.0827. found: 173.0785, 


for C 9 H 10 N 4 ; 


10 


15 


20 


25 


30 
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PART B: Preparation of 2 -Bu t y 1 -4 . 5 -d i cy ano - 1 - ( 4 - 

nitro henry) ) Imidazole 

2-n-Buty 1 -4 . 5-dicyano-l- (4-ni trobenxyl ) imidazole 
wa6 prepared from 2 -n-buty 1 -4 , 5 -dicyanoimidazole by 
the procedure in Example 1. Part A using 4 -ni t robenzy 1 
bromide as the alkylating agent. The product was 
obtained as an oil. KMR (200 KHz . CDCl^) A 8.29 (d. 
2H. J- 10Hz): 7.29 (d, 2H. J- lOHz); 5.36 2H); 
2,67 (t. 2H. J. 7H2): 1.70 (t Of t. 2H. J • 7.7HZ): 
1.36 (t of q. 2H. J- 7, 7HZ): 0.86 (t. 3H. J. 7HZ ) . 
Mass Calcd. for C 16 H 1S N S ° 2 : 309.1225. found: 
309 . 1211 . 


PART C: Preparation of 1 - ( 4 -Ami nobenzy 1 ) - 2 - but y 1 - 

4.5-dicyanoimidazole 

A mixture of 2 - buty 1 - 4 . 5 -d i cyano - 1 - ( 4 -ni t r obent - 
y 1 ) imidazol e (2.00 g, 6.5 mmol. 1 eq )♦ tin dichloride 
dihydrate (7.30 g. 32.3 mmol. 5 eq ) and ethanol (13 
mL) was stirred and heated at 70 % for 50 minutes. The 
reaction was terminated by pouring the mixture onto 
ice and adjusting the pH to 8 with saturated aqueous 
NaHCO^ . The aqueous mixture was extracted with ethyl 
acetate (3 x 100 mL) and the organic layers were dried 
(MgSO^) and concentrated to give a thick amber oil. 
This oil was flash chroma tographed over silica gel in 
75:25 to 70:30 hexane/ethyl acetate yielding 330 mg of 
yellow crystals; m.p. 99. 0- 103. 5V NMR (200 MHt . 

6 6.97 (d. 2H. J • 10H2); 6.68 <d, 2H. J* 


CDC1 ) 


i> 9 0 


88015687 


138 


0 253 310 


10Hz): S.IO (6. 2H): 2.69 (t. 2H. J- 7HZ ) ; 1.72 (I of 
t, 2H. J- 7,7Hz); 1.38 ( t of q . 2H. J- 7 . 7Hz ) ; 0.91 
(t. 3H. J- 7Hz ) . Mass Calcd. for C 16 H 17 N S : 
279.1483. Found: 279.1489. 

PART D: Preparation of 2-Butyl-4.S-dicyano-l*(4-( (N* 
t r if luoromethanesulf onyl )anthranilamido)- 

benzyl limidazole 

The title compound was prepared by the procedure 
described in Example 30 starting with 1 - ( 4 -ami nobent - 
yl)-2-butyl-4,5-dicyanoimidazole and N- ( t r i f luoro- 
methanesulf ony 1 ) ant hrani 1 i c acid chloride. NKR (200 
KHz. CDC1 3 ♦ DMSO-d 6 ) 6 7.98 (d. 1H. J- 7H* > ; 7.32 (d. 
2H. J- 7H2): 7.62 (d. 1H. J. 7HZ); 7,47 (d Of d, 1H, 
J- 7, 7Hz); 7.24 (d of d. 1H. J- 7.7Hz): 7. IS (d. 2, J» 
7.7HZ): S.32 (e. 2H) : 2.7S (t. 2H. J- 7Hz); 1,70 (t Of 
t. 2H. J- 7.7Hz); 1.37 ( t of q f 2H # J- 7.7HX); 0.92 
(t. 3H. J » 7Hz). Mass Calcd. for C 24 H 2 l F 3 N 6°3 8 : 
503.1348. Found: S30.1343. 


Example 76 

PART A: Preparation of Methyl 1 - ( 4 - (N-benzylamino) - 

benzyl! -2-butvl-4-chloroimidazole-5-ecetate 

A mixture of methyl 1 - ( 4 -ami nobenzy 1 ) - 2 - bu ty 1 - 
4-chloroimidazole-S-acetate (1 .00 g. 3.0 mmol, 1 eq). 
benzaldchyde (0.30 mL. 3.0 mmol , 1 eq ) . 4A* powdered 
molecular sieves (enough to make a slurry) and 40 mL 
THP was stirred overnight. The next day, more bent* 
aldehyde (0.2 mL) and acidic Al^O^ (activity 1. lg) 
were added and the slurry 6tirred another 24 hours. 
The solids were filtered and the solvent from the 
filtrate removed ir\ vacuo . The residue was dissolved 
in methanol (10 mL) and 6odium cyanobo r ohy d r i de waft 
added (0.1* g. 3.0 mmol, 1 eg). The mixture was 
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stirred for 24 houre. after which the solvent was 

removed in va£y.fi to y * 0 * A * green oil which war fla*h 

chromat ographed over aillca gel in 70:30 hexane /et hy 1 

acetate to give 740 mg of product as an oil. NMR (200 

KHz. CDC1 3 ) 6 7.42 - 7.24 <m. SH); 6.74 (d. 2H. J. 

7HZ); 6.S6 (d. 2H. J» 7 HZ ) ; 4.98 ( B « 211): 4,31 (1. 

2H); 3 61 ( s * 3H); 3.48 (», 2H); 2.60 (t. 2H* J. 7Hl): 

1.67 (t of t. 2H. J • 7.7HI); 1.3S (t Of q. 2H. J » 

7.7Hz); 0.39 (t, 3H. J. 7Hz). Hats Calcd. for 

C H^CIN.O^: 42*. lata. found: 42S.18S3. 
24 28 3 2 

PART B: Preparation of Methyl 2 -buty 1 -1 - t 4 - (N-benty 1 - 
N-(2-(trif luoromethaneeulf onamido ) benzoyl ) - 

a mi no) benzvl 1 - 4 ■ chl or o imi dd zol t-5 -«C*t 1 tt 

The title compound was prepared from the compound 

of Part A by the procedure described in Example 30. 

NMR (200 KHz « CDCl^) 6 7.S9 (d t 1H. J- 10H1); 

7,33-7.16 (m. 6H); 6.89 <d. 2H # J- 10HZ); 6.76 (d. 2H. 

J- 10HZ): 6.93-6.70 (m, 2H): S.12 (S. 2H); $.02 (t. 

2H): 3.5S (S. 3H); 3.39 (ft, 2H): 2.47 (t, 2H. J. 7HZ ) ; 

1.64 (t Of t, 2H. J * 7.7HZ); 1.30 (t Of q. 2H. J • 

7,7Hz): 0.88 (t. 3H. J * 7Hz ) . Anal. Calcd. for 

C^H^CIF.N^O.S : C. St. 76; H. 4.76: N. 8.27. 
3 2 3 2 3 4 S 

Found: C. S6.64; H, 4,90; N , 7.98. 

EJUUPPlt 77 

PART A: Preparation of 2 - n -Bu t y 1 - 4 - ch 1 or o - S - me t hoxy 

E£1D* 1 - l-tN-methvl-4-aminobenzvl limidiZQlt — 

l-(4-Aminoben*yl)-2-n-butyl-4-chloro-S- (met hoxy - 
methyl ) imidazole (10.94 g) and ethyl formate (ISO mL) 
were mixed and refluxed overnight. The excett ethyl 
formate yat removed i n vacuo and another ISO mL added 
and the mixture wn refluxed overnight again. The 
excess ethyl foim^tt* watt removed in v acuo and the 
residue I l,u-h r h i om* t og r a phed over silica gel in 1:1 
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hexane/ethyl acetate to yield 9.52 g of a golden oil 
which slowly crystallized after several days. This 
oil (9.40 g. 28 mmol. 1 eq ) was dissolved in THF and 
to it LAH (1M in THF. 84.0 mL # 84 mmol. 3 eq ) was 
5 slowly added via syringe under N 2 . After stirring 
for 1 h. the mixture was worKed up as described in 
Fieser and Fieser. v.l pg. $84 (Steinhardt procedure) 
to yield 8.47 g of an orange oil. NMR (200 MHi , 
CDC1 3 ) 6 6.84 (d. 2H. J- 10Hz); 6 . 55 (d. 2H. Jo 

10 10H2); S.02 (s. 2H); 4.26 (s, 2H): 3.27 <s. 3H); 2.81 
(6. 3H): 2.58 (t, 2H. J- 7H2); 1.67 (t of t. 2H. J. 
7.7Hz): 1.35 (t of q. 2H. J. 7.7Hz): 0.87 (t. 3H. 
J-7Hz). Anal. Calcd. for C 17 H 24 C1N 3 0: C. 63.44; 
H. 7.52; N. 13,06. Found: C. 63.60; H. 7.61; N, 

15 12.86. 

PART B: Preparation of 2-n-Butyl-4-chloro-5-methoxy- 

methyl- 1 -( 4 - (N-methy 1 -2 -car boxy - 3 . 6-dichloro- 
benzamid ) benzv n ^ mi da zol e 

20 2-n-Butyl-4 - ch 1 or o - 5 -met hoxymet hy 1 - 1 - [N-methy 1 -4 - 

aminobenzyl ] imidazole (2.00 g. 6.2 mmol. 1 eg) and 
3.6-dichlorophthalic anhydride (1.35 g. 6.2 mmol. 1 
eq) were reacted by the procedure described in Example 
2. Part D to give 2.37 g of a white powder: m.p. 120.0- 

25 123.5V The NKH shows a 7:2 mixture of conformers in 
DMSO-d 6 . NMR (200 MHz , DMSO-d 6 ) 4 (major 
conformer only) 14.25 (m, 1H); 7.76-6.85 (m. 6H): 5.09 
is. 2H): 4.18 (s. 2H): 3.06 (s. 3H); 2.37 (t. 2H. J. 
7H2); 1.38 (t of t. 2H. J. 7.7Hz): 1.21 (t of q. 2H. 

30 j« 7.7Hz); 0.77 (t. 3H. J. 7Hz). Anal. Calcd. for 

C 25 H 26 C1 3 N 3°4 : C ' SS72 * H - CI. 19.74. 

Found: C. 55.48: H. 4.88; CI. 19.77. 
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Exa mpl e 78 

PART A: Preparation of 2-n-Buty 1 - 1 - ( 4 -car bomet hoxy - 

bf.n?yj X 3 - ch 1 or_p : S - (mot hoxy met h yl )imida 2ol e ) 

2-Butyl-4-rhloro-b- hy <3 r oxyme t hy 1 -l-(4-carboxy- 
5 benzyDimidaiole (17.6 g). methanol (SOO mL) and cone, 
sulfuric acid (SO mL) were mixed and refluxed 
overnight, Potassium carbonate (100 g) was then 
carefully added to the solution which was cooled ovei 
ice. The reaction mixture was then stirred for 2.S 

10 hours. The solvent was removed in vacuo and the 
residue dissolved in water (1 L). This aqueous 
mixture was extracted with ethyl acetate (3 x 400 
mL). The organic layers were combined, dried 
(MgS0 4 ) and the solvent removed in vacuo to yield 

IS 15.2 g of an oil. NMR (200 KHz. DMSO-d 6 ) 6 8.46 

(d. 2H. J. 9Hl); 7.68 (d. 2H. J- 9Hz ) ; S.82 (I, 2H>; 
4.80 (s. 2H): 4.37 <s. 3H) ; 3.66 (s. 3H) ; 3.02 (t t 2H. 
J- 7H2): 2.01 (t Of t. 2H. J. 7.7Hz); 1.77 (t of q. 
2H. J- 7.7H2); 1,33 (t. 3H. J. 7Hz ) . Anal. Calcd. for 

20 C 18 H 23 C1N 2°3 : °* 6l ' 62 - H - N. 7.99. 

Found: C. 61.79; H, 6. 78; N. 7.82. 

PART B: Preparation of 2 - n * Bu t y 1 - 1 - ( 4 - ca r boxy benx y 1 ) 
* - ch LaJT (met hoxy methyl ) imidazole 

2 * 2-n-Butyll-(4 - car borne thoxy benzyl )-4-chloro* S - 

(met hoxymet hyl ) imidazole ( 1 S . 2 g. 43.3 mmol. 1 eq ) . 
O.S N KOH in methanol (130 mL, 6S.0 mmol. l.S eq ) . 
water (10 mL) and methanol (%o mL) were mixed and 
refluxed for « hours. The solvent was removed i£ 

30 vacuo and the residue dissolved in water (300 mL). 
The pH was adjusted to 4 with cone. HC1 and this 
aqueous mixture extracted with ethyl acetate 
( 3 x 300 mL). The organic layers were combined, drirtl 
(MgCO^). the solved removed jn va cuo and the crude 

3^> reridup r «m* r y ■ t .i 1 n ? e.1 from hex a no / bu t y 1 chloridr to 
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yield 9.6 g of white solid; m,p. 1 2 6 . 5 - 1 27 . s • . KMR 

(200 MHz. DMSO-d 6 ) 6 12.9b ( bs . 1H): 7.93 (d. 2H. 

J« 9HZ); 7.16 (d. 2H. J • 9Hl ) ; 5.30 (6. 2H) ; 4.31 (s, 

2H); 3.19 (6. 3H): 2 . SO (t, 2H, J- 7Hz); 1.49 (t of t. 

2H. J • 7.7Hz); 1-24 (t of g. 2H. J • 7.7Hz); 0.80 (t. 

3H. J- 7Hz). Anal. Calcd. for c 17 H 2 i C1N 2°3 : 

C # 60.62; H. 6.29: N, 8.32. round: C. 60.89; H. 

6.i0; N. 8.03. 

PART C: Preparation of 2 - n-Buty 1 - 1 - ( 4 - (N- ( 2 -car boxy - 
phenyl )car bom ami do ) benzyl ] -4 -chloro-S- 

methoxymethvl ) Imidazole 

2-n*Butyl-l-( 4 -car boxy benzyl ) -4 -chloro-S- 
(methoxymethy 1 ) imidazol e (6.00 g. 17.8 mmol. 1 eg), 
thionyl chloride (13.0 mL. 178 mnol. 10 eg) and 
chloroform (100 mL) were mixed and refluxed for 6 h. 
The tolvent was removed in vacuo , and the residue 
dissolved in toluene. The solvent was removed on the 
rotary evaporator and the evaporation from toluene 
repeated to remove all of the thionyl chloride. This 
yielded 6.0 g of acid chloride as an amber gum. 1R 
1776. 1745 cm" 1 . Anthranilic acid (0.737 g. 5.36 
mmol. 1 eg) was dissolved in 1.000 N NaOH (10. 75 mL. 
10.7 mmol. 2 eg) and water (100 mL) and cooled over 
ice. The aforementioned acid chloride (1.91 g. S.36 
mmol. 1 eg) dissolved in THr (50 mL) was slowly added 
via a dropping funnel to the stirred and cooled 
anthranilic acid solution. The following day. more 
anthranilic acid (74 mg. 0.536 mmol. 0.1 eg) was added 
to bring the reaction to completion. After 1.5 h. the 
solution wa6 acidified to pH-5 with IN HC1 and 
extracted with ethyl acetate (1 x lOOmL) . The ethyl 
acetate layer was then washed with water (3 x 50 mL), 
and brine (1 x 50 ml.), dried <MgSC> ) and the solvent 

4 

removed in ya^vio to yield g of a brown glass. 
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This glacs was diutolvt-»» \t\ a minimum amount of ethyl 
acetate and d i cy c \ oh*« * y 1 »m. i ne ("1>UIA M . 1 eq ) was added 
thereto. The salt did not ciyttallize and theretore 
was flash c h r on. a t ovj r a \>h r d ovnr silica qel starting in 
5 1001 ethyl acetate and f Witching in 1:1 ethyl acetate/ 
isopropanol to yield 1.44 g of an oil. This oil Wdt> 
dissolved in ethyl acetate* (100 ml-) and a minimum of 
methanol, and wathed will) IN lie 1 (2xl>0mL). The ethyl 
acetate layer was dried (MgSO^) and the solvent 

10 r emoved i n vacuo to yield 0.S2 g of an amber oil. NMR 
(200 MHz. CDC1 3 ) 6 12, *3 (*, 1M); 8.91 (d. 1H. J- 
8H2): 8.23 (d, 1H, J» 7Hf); S. OB (d. 3H. J- 7H2): 7.62 
(t. 1H. J- 6HZ): 7,11 <t,.JH. J» 7H2); S . 30 <S, 2H): 
4.30 (s. 2H); 3.30 (s. DM); 2.72 (t. 2H. J- 7Hl); 1.72 

IS (t of t. 2H. J« 7,7Ht); 1,31 (t of q. 2H. J- 7 # 7HZ); 
0.83 (t. 3H. J • 7H2). Anal. Calcd. for 

C 2S H 2S C1N 3°4 #(M 2 0) 1 S : C ' 5.8S; CI ♦ 7.36. 

Found: C. S9.78: H . 6.30; CI. 7. SI. 

Examples 79-84 in TM>l«__i were made or could be 
20 made by procedures dctrtit>ed in Kxample 78 and by 
methods familiar to one skilled in the art. 
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7HZ ) : 1 . SO ( t Of t , 
q. 2H. J. 7 f 7Hz); 0.80 
NMH (2 00 MHz. CDC 1 j ) 6 
(d. 1H. J- 7 Hz ) ; 8.0 
( t . 1H. J- 7HZ ) : 7.14 
(d. 1H. J- 7HZ): S.30 
3 . 30 (S. 3H) ; 2.73 (t . 
3H) ; 1.68 ( t ot t ( br ) 
2H. J » 7 . 7HZ ) ; 0.81 ( t 
NMH (200 MHZ, CPC'I 3 ) 6 
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PART A: Preparation of Methyl 4 1 nu> t hy 1 b i phony 1 - 3 - 

. c^r hoxylatc 

To a stirred solution of 2**, 2 g of methyl 
3-iodol»en/oate and 21.0 g of 4 - i odot o 1 uene at. 
180-190* under nitrogen vac added 30.3 g of copper 
powder port ionwise over 1 hour. When approximately 
one-third of the copper had boon added, the reaction 
initiated and the temperature increased spontaneously 
to 240*. The mixture was allowed to cool to 210*. 
then was held at 210 # during the addition of the 
remaining copper and for an additional hour. The 
mixture was allowed to cool to room temperature and 
was filtered employing benzene as solvent; the 
resulting filtrate was concentrated in vacuum to 
provide the crude product. Column chromatography on 
silica gel (elution . S0-100\ benzene/hexane ) 
followed by distillation furnished 7,60 g of methyl 
4'-methylbiphenyl-3-carboxylate [bp: 114-llS^C (0.02S 
torr)] as a colorless oil: NMR (200 MH* # CDCl^): 
6 8.27 (br S. 1H): 7.99 (d, 1H); 7.77 (d, 1H); 7 . SO 
<t. 1H); 7.39 (A 2 B 2 . 
3H) . 


411); 3.94 <fi. 3H); 2.41 (6. 


The following me t hy 1 b i phe ny 1 starting materials 

were prepared employing the above procedure. 


CO* 


a) 



b) 


CM 



NMH (200 MM 7 . CDC1 ) 


A 7 . 7 H ( d , 1H); 7.46 
(d, 1H); 7.3S (t. 2H): 
7.19 (s. 4H) ; 3 . 64 (s. 
3M) ; 2. 3 7 (s t 3H) 

A 7 . BO (d of d . 1H) ; 

7 . ». 7 ( \ of d . 1 M ) ; 7.41 
( ^ . .Ml > ; 7.19 ( s . 4H) ; 
r; < r. . Mi) 


UU8 
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Alternatively methyl 4 l -methylbiphenyl-2-car- 
boxylate (compound a) and tert-butyl 4 • -met hy 1 bipheny 1 - 
2-car boxylate can be prepared by chemistry described 
by A. Meyers via the following five-step procedure. 

5 

Step 1: Preparation of 2 -Met hoxvbeniov 1 chloride 

To 30 g of 2-anisic acid in S00 mL of round- 
bottom flask vac added dropwise SO mL of thionyl 
chloride. After all of the thionyl chloride was added 

10 the reaction mixture was stirred at room temperature 
for 18 hours. Excess thionyl chloride was then 
distilled off by water aspirator and the remaining 
liquid was vacuum distilled (82*/0.7 mm Hg). Desired 
2-methoxybenxoy 1 chloride was obtained as a colorless 

IS liquid. 32 g. 

Step 2: Preparation of 4 .4-Dimethyl - 2 - ( 2 -methoxy- 

phenvnoxaxoline • 

20 g of 2-Amino-2-methy 1 - 1 -propanol was dissolved 

20 in 100 mL of methylene chloride and the mixture was 
cooled with ice. Meanwhile. 17 g of 2 -met hoxy benzoyl 
chloride prepared from Step 1 was placed in a dropping 
funnel, diluted with SO mL of methylene chloride and 
added dropwise. After the addition of the acid 

2S chloride, the cooling ice bath was removed and the 
reaction mixture was stirred at room temperature for 
2 hours. 

The reaction mixture was concentrated to remove 
the solvent and the solids obtained were triturated 
30 with water, collected by filtration and washed with 
water. Thus obtained solids were dried vacuo to 
give a colorless light solid. 20. S g. 

The solid was placed in 200 mL of round-bottom 
flask and 22 mL of thionyl chloride was added slowly 
35 to the solid without any solvent. At the beginning of 
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the addition the reaction was vigorous but w.u control 
lable. After the addition of thionyl chloride was 
complete, the yellow reaction mixture was stirred at 
room temperature for 1 hour. The reaction mixture vat 
poured into 200 ml of ether and the resulting solid* 
were collected and washed with ether. The solid* wi i • 
dissolved in 100 inL of water and the pH of the 
solution was adjusted to 10 by adding IN NaOH. The 
aqueous solution was extracted into ether 3 timet. 
The combined ether extracts were dried (Na^SO^) 
and concentrated to give the desired product as a 
white solid. IB g. m.p. 70-72V 

step 3: Preparation of 2-(4 • -Methyl bi pheny 1 -2-y 1 ) -4 . 4 

d imet hvl oxazol ine 

4-Met hylphenyl Grignard reagent was prepared 
from 2.S g of magnesium and 13 mL of 4 -br omotoluene 
in 200 mL of Anhydrous THF . The Grignard reagent was 
added to 10 g of the product from Step 2 in 100 mL of 
anhydrous THP and the reaction mixture was stirred at 
room temperature for 2 hours. The reaction mixture 
was concentrated and the residue was treated with 200 
mL of saturated NH 4 C1 solution and the mixture was 
6tirred at room temperature for 30 minutes. The 
aqueous solution was then extracted with ethyl 
acetate. The crude product obtained upon concentration 
of the ethyl acetate extracts were purified by flash 
column chromatography (silica gel, hexane:ethyl 
acetate. 2:1) to give the desired compound as a 
colorless liquid. 11.8 g. 

Step 4: Preparation of 4 • -Me t hy 1 b i pheny 1 - 2 - ca r boxy 1 i c 

ac.id 

A mixtuit* of* 10 g of the product from Step 3 and 
200 ir.L ot 4.S N HC1 was refluxed for 12 hourn. During 
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this period of time the deeired compound u.te inolated 
as a brownish oil floating on the surface of the 
reaction medium. The reaction mixture was cooled to 
room temperature. The product which was oily 
S initially began to solidify upon cooling. The product 
was extracted with ethyl ether. Upon concentration of 
the ether extract the desired product was obtained as 
a colorless solid. 7 g. a. p. 140-142*. 

10 step 5: Ester if ication of 4 • ~methy lbipheny 1 -2- 

Preparation of methyl 4 • -methy lbi pheny 1 -2- 

<?«r&9XYlMt 

To 100 mL of methanol was added dropwise S mL of 
IS acetyl chloride with ice cooling. After stirring the 
mixture for IS minutes, 5 g of the acid from Step 4 
was added at once and the mixture was refluxed for 
4 hours. The reaction mixture was concentrated to 
remove the solvent and the desired methyl ester was 
20 obtained as a thick liquid, S g. 

Preparation of tert-butyl 4 1 -me t hy 1 b i pheny 1 - 2 - 

c?rt>9XYl»te ' 

To a solution of 42.4 g of 4 1 -methy lbiphenyl -2- 
25 carboxylic acid in 200 mL of methylene chloride at 0* 
was added dropwise 20 mL of oxalyl chloride. The 
reaction was allowed to warm to 25* and then was 
stirred at 2S* for 3 hours. The solvent was removed 
in vacuo . The residue was dissolved in bentene. and 
30 the benzene then removed in vacuo to provide 46.1 g of 
crude acid chloride. 

The acid chloride prepared above was dissolved 
in 600 mL of t et rahydrof uran. To this solution at o* 
was added ?b .O g of potassium t butoxide port ionvlir 

3S 

10 0 1 
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such that t hi* n^i'l Ion t ompe r a t u r c d I d fu»l cxnH 
15-20°C. The i im.uU ing mixture w«ir i Iipm .-»ll<^<wl t- 
stir at 2 c j°C (oi 1 hour. The r»4Cl ion it. Ixturw 
,poured into water , and I ho retuUlng pi'.»iUli»n w.»u 
^ extracted with diethyl ether . The combined o.^tiui 
phases wi-u- was-h^d with brine, drivd i»vt*i .mh/i!: 
sodium sulfate, filtered. and concpn l r a t ed . 
Distillation provided 49.5 q of tert butyl 4 i\\:. t \ 
biphenyl 2-car boxy late (bp US 120 # /0,05 u-n). 
10 (200 MHZ. CDCl^J: A 7.73 <d Of d, 111). 7,46-7.;; 

(m. 3H); 7.18 (o. 4>l); 2.40 (t. 3H); 1.30 ( i» . VII). 


PART B: Preparation of Methyl 4 1 - br omnmo i hy 1 L 1 phvr.y " 

?.zc*Lte.o*yl*It , 

15 A solution of 7,31 Q of Methyl 4 ' mo t hy lt» i phcr.y *■ 

3-carboxylate. 5.75 g of N- br omocucc i n I m 1 de . 0.12 r . 
of a so ( bi £ i sobut y t on i t r i 1 e ) f and 500 iM of carbon 
tetrachloride w«i refluxed for 3 hours. After cocii«.^ 
to room temperature the resulting tuip»n>Un wai 
2o filtered ar;d then concentrated in vacuo to provide 
9.90 g of crude methyl 4 * br omomet hy 1 b \ pheny 1 3 
carboxylate vhuh wj; ufted in a tube e^uo n t i i'4Ct ion 
without further purification; NMH (^00 MM/, ClH \ > 
6 8.28 (s. Ill); P05 (d. 1H); 7.79 (d. 1)1); 
25 7.67-7.4P (m. SM); 4.5*. (», 2H); 3.9* ( ti , 1 H ) . 

The following br oir.ome t hy 1 b i pheny I I nt c i a : ■ 

were prepared employing the above . pr ocedur e . 


30 


a ) 


1 00 



NMH ( ;00 Mil/ . CVCX ) 


6 7.0? (d , 111) ; 

7.59 'f . * \ (m. 7H ) ; 4 .52 

( C . .MM . 1 t. 7 U, !* H ) 
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NO. 


Er 


6 7.86 <d of (1 , Ill); 
7.62 ( t of d . 1 M ) ; 
7.53-7.21 (m, Ml); 4.52 


(s. 2H) 


C0 2 C(CH 3 ) 3 


c) 


ar 



6 7.79 <d , 111) : 


7.56-7.24 <m. 7M) ; 4 . SI 


(fi # 2H); l.*s (a, VH). 


10 


IS 


20 


2S 


30 


PART C: Preparation of 1 - ( ( 3 • -Car bomr t hoxy t>i pheny 1 -4 - 
y 1 ) methyl 1-2- butyl-4-chloro-S-hydroxymethyl- 

: iRi_d**9U- , 

To a suspension of 1.43 g of sodium moihoxide in 
20 mL of dimethyif ormamide at 25* was added a solution 
of S.00 g of 2 -buty 1 - 4 (S ) -chloro- 5 ( 4 ) - hydi oxymethy 1 
imidazole in IS mL of DMF. The resulting mixture was 
stirred at 2S % for 0.2S hours, and then to this mix- 
ture was added dropvise a solution of 9.90 g of methyl 
4 * - br on.omet hy 1 bipheny 1 - 3-carboxy late in IS mL of DMF. 
Finally, the reaction mixture was stirred at 40 # for 4 
hours. After cooling to 2S # # the solvent was removed 
in vacuo. The residue was dissolved in ethyl acetate, 
and this solution was washed with water and brine, 
dried over rtM.yJrous sodium sulfate, filtered, and 
concentrated. The crude product contains two 
r eg i ci si.n.er & . the faster moving one by TLC being the 
more potent isomer. Column chromatography on silica 
gel ( elut i on : 10 2S\ ethyl acetat e/beniene ) afforded 
3.B5 g of 1 - ( { 3 • car borne t hoxy b i phe ny 1 4 yl)methyl]- 
2-buiyl-4 chloro S - hyd r oxyme t hy 1 i mi d a z o 1 e (m.p. 
162-163°). the icgioisomer of higher H f ; NMM (200 
KM 2. C0C1 ( ) *?4 (s. 1H): 8.03 (d. 1M); 7.7* <d. 
HI); 7.*.. 2 (I. 1M); 7.3 3 (^B^ 411): *. .2 7 ( t , .Ml): 
4.52 (d. 2M); 3.93 (S. 3H): 2.60 (t, .Ml); l.*« (t. 
!>!); 1.6 7 int.. 2H); 1.3S (sext . , / M ) ; n BH (t. 3M). 
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PART D: Preparation of 1 - t ( 3 * -Car bomethoxy bi pheny 1 - 

4 -v H methyl 1 -2-b utvl -5-hydroxvmethvl lmfrda qp 1 e 

A mixture of 1.00 g of 10\ palladium/carbon and 
1.00 q of l-l (3 • -carbomethoxybiphenyl-4-yl )methyl )-2- 
butyl-«-chloro-5-hydroxymethyl imidazole in 20 mL of 
methanol was stirred at 25- for five minutes. Hydrogvn 
qae was bubbled into the solution, and the mixture was 
stirred under « 2 (g) (1 atm.) at 2S» for 3.S hours. 
The mixture was filtered, and the resulting solution 
concentrated Jji vacuo. Column chromatography (elution: 
0-5\ methanol /chloroform) furnished 0.33 g of 
carbomethoxybi phenyl -4 -y 1 )methyl J -2-buty 1 -5-hydr oxy- 
methyl imidazole. NMR (200 MH2 , DMSO-d & ) 6 8.20 
(s. 1H): 7.98 (d. 2H): 7.65 (t. 1H) : 7.41 (A^. 
4H); 6.80 (s. 1H)J S.30 (s. 2H) : 5.12 (t. 1H): 4.37 
(d. 2H); 3.90 (s. 3H); 2.52 (t. 2H): 1.51 (quint.. 
2H); 1.27 (sext.. 2H): 0.80 (t. 3H) . 

The following intermediates shown below were 
also prepared by the procedures described in Part C or 
Parts C and D above. 
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C0 2 CH 3 


n-butyl CI CHjOM A-C ? 162-163 


n-butyl CI CH^OH l-T \ (oil)* 


C0 2 CH 3 
CO,M* 

6 


n-butyl H CII^OH 4 <' > 139-141 


2S * COjlBu 

n-butyl 1 CH^OH 4 ^ ^ 12S-126 


30 n-butyl CJ^OII CI 4 \\ 116-118 



CO Me 


n-butyl Cil^OU CI 4</ \) 1 .? 2 1 2 4 
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a NHR (200 MHz . CDCl^) 6 7.82 (d Of d . 1H); 

7.58 (t of d. 1H): 7.44 (t of d, 1H); 7.3b (d 
of d. 1H); 7.11 (A z B 2 . 4H); 5.21 (e t 2H): 
4.46 ( s • 2H): 2.59 (t. 2H>: 1.60 (quirt. 2H) ; 
1.29 (sext., 2H); 0.82 (t. 3H). 

PART E: Preparat ion of 1-1(3* -Car boxy bi pheny 1 - 4 -y ) ) 
methyl ] -2 -butyl -4 -ch lor o-S- hydroxy methyl 

imidazole 

A solution of 0.30 g of 1 - I ( 3 • -car borne thoxy- 
bi pheny 1 -4-yl ) methyl 1 -2-butyl-4-chloro-5-hydroxymet hy ; 
imidazole in 16 rcL of ethanol and 8 nL of 10\ aqueous 
sodium hydroxide was refluxed for S hours. After 
cooling, the reaction mixture was filtered, and the 
solvent was removed in vacuo. The residue was dis- 
solved in water, and the solution was acidified to p!i 
3.5 using hydrochloric acid. The precipitated solid 
was recovered by filtration and r ecrysta 1 1 i zed from 
aqueous ethanol to furnish 0,24 g of 1 - t ( 3 ' -car boxy 
bi pheny 1 -4 -y 1 ) me t hy 1 ] -2 -buty 1 -4 -chloro-5 -hyd r oxyme t hy 1 
imidazole (m.p. 180-181*): KMR (200MHz. DMS0-d 6 ): 
6 8.26 (s. 1H); 8.04 (d. 1H); 7.77 (d. 1H) ; 7.S2 (t, 
1H): 7.36 (A 2 M 2 . 4H): S . 30 (6. 2H) : 4.48 (S. 2H); 
2.57 (t. 2H): 1.64 (quint.. 2H): 1.34 (sext.. 2H); 
0. 87 ( t . 3H) . 

Example 86 

PART A: Preparation of 1 - ( ( 3 • -Carbomethoxybi pheny ; < 
y 1 )met hy 1 1 -2-buty 1 -4-chloro-S-tnethoxymet hy 1 

. imidazol e 

A solution of 5.00 g of 1 - ( ( 3 ' -car borne t hoxy b \ 
pheny 1 -4 -y 1 ) methyl ) - 2 - but y 1 - 4 -chl or o - 5 - hyd r oxyme t hy 1 
imidazole and 1.0 mL of cone, sulfuric acid in 200 mL 
of methanol was refluxed for 20 hours. After cooling. 
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the solvent was removed. in vacuo, and the residue was 
poured into saturated sodium bicarbonate solution. 
The resulting mixture was extracted with methylene 
chloride, and the combined organic phases were washed 
with water and brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated in vacuo. Column 
chromatography on silica gel (elution: 0-20\ ethyl 
acetate/benzene) furnished 5.35 g of 1-t (3 * -carbo- 
methoxybi phenyl -4-yl)»ethyi l -a -butyl -4 -chloro-S- 
methoxymethylimidatole: NMR (200 MHz. CDCl^): 6 

8.26 (t. 1H>: 8.03 (d Of t. 1H); 7.76 (d of V. 1H) : 
7.51 (t. 1H): 7.33 <A 2 M 2 . 4H>: 5.20 («. 2H) : 4.31 

(s. 2H): 3.94 <s. 3H>: 3.27 (s. 3H) : 2.59 (t. 2H) : 

1.68 (quint.. 2H): 1.34 (sext.. 2H): 0.87 (t. 3H). 
The following intermediates were prepared or 

could be prepared using the above described procedure. 


20 


25 


30 
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COjCH, 


n-butyl CI CHjOCllj A \ m ^ 


oil* 


IS 


20 


n-butyl CI CHjOCHj *\^y 

COjCHj 


oil b 


n-butyl CI CH O-/ 


oil c 


2 Vh, 


2S 


30 


- NMH (2 00 Mill. CDCl.j) A 7. 82 <d, 1H. J- 7H2 > : 
7. SO (I. 1M. J. 7H«>: 7.38 (t. 1H. J- 7Ht>: 
7.30 (J. 1H. J » 7HX>: 7.26 (d. 2H. J- 10HZ): 
7.00 (d. 2H. J- 10MI): S.14 (B. 2H); 4-32 (*. 
2H): 36J (». 3H); 1.28 (». 3H>: 2.60 (t. 2H. 
J. 7H7); 170 (t Of t. 2H. J- 7.7H2): 1-36 (t 
Of q. 2H. J- 7.7M1): 0.8* (I. 3H. J- 7H2). 

-NMH (200 MHZ. CDClj) 6 7.88 (d Of d. 1H) : 
7.63 (t 01 d. 1H); 7. SI (t Of d. 1H): 7.41 (d 


o 


f d. Ill); 7.17 <^* 2 . «»«): S.20 (s. 2H): 


4.}0 (t. .-in; J. 2> I*. Ml): 2.S9 (t. 2H>: 
3S i t/ mil in i.. .11). !.«'. <ft«xt.. 2H): 0.87 
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lab 

C -NMR (200 MHZ. CDCl^) 6 7.84 <d. 111); 7. S3 

(t. 1H). 7.40 (t. 1H): 7.29 (m. 3H>; 7.04 (d. 
2H). 5.22 (B. 2H); 4.36 (fl. 2H): 3.65 (S. 
3H): 3.61 (sept., 1H). 2,59 (t. 2H); 1,68 
5 (quint.. 2H): 1.33 (sext.. 2H); 1-14 (d t 6H); 

0.88 ( t . 3H) . 

PART B: Preparation of 1 - 1 ( 3 • -Car boxy bi pheny 1 -4 -y 1 ) - 
methyl ] - 2 -bu ty 1 - 4 -chl or o - 5 -me t hoxyme t hy 1 - 

Iq imidazole 

By the procedure described in Example 85, Part 

C« 3.35 g of the title compound was prepared from 5.35 

g of 1-t (3 1 -car borne t hoxy ) bipheny 1-4 «yl )»• thy 1 ] -2 -butyl - 

4-chloro-5-methoxymethyli»idaxole: WMF (200 KHx • CDCl^) 
15 6 8.33 (s. 1H): 8.11 (d. 1H) ; 7.80 (d. 1H); 7.55 (t. 

1H): 7.34 (A 2 M 2 . 4H): 5,21 2H)J 4.32 (S. 2H) ; 

3.27 (6. 3H); 2.63 (t. 2H)I 1.68 (quint.. 2H) : 1.34 

(sext. . 2H); 0.86 (t. 3H). 

20 EKiBPlt 87 

Preparation of 1- t (3 ' -Car boxy bipheny 1 -4 -yl ) methyl 1- 

2-butvl-4 -chloro-S-acetoxymethvI imidatole 

A solution of 0.10 g of 1 - I ( 3 • -car boxy bipheny 1 - 4 - 
y 1 ) me thy 1 ) -2 -buty 1 -4 -chloro- 5-hydr oxymethy 1 imidazole , 

25 5 mg of N.N-dimethy laminopyr idine, 0.10 mL of acetic- 
anhydride, and 0.14 mL of t r i e t hy 1 ami ne in 8 mL of 
t et rahydr of ur an was stirred for 4.5 hours at 25*. The 
reaction mixture was poured into water, and dilute 
aqueous sodium hydroxide was added until the pH of the 

30 solution remained in the range of pH 8-9. The solution 
was then acidified to pH 3.5 using 10\ aqueous hydro- 
chloric acid and extracted with ethyl acetate. The 
combined organic phases were washed with brine, dried 
over anhydrous sodium sulfate and concentrated. 


35 
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Column chromatography on silica gel (olution: 0.*\ 
i -propanol /chlorof orm) furnished O.OtS g of 1-1(3*- 
carboxybiphenyl -4-yl )methyl ) 2 - but y 1 - 4 -chl or o- S- 
acetoxymethyl imidazole, m.p. 172-17 J* ; KMR (200 MHl , 
DKSO-d 6 ): A 8.17 (s. 1H); 7,91 (t. 2H); 7,61 (t. 
1H): 7.41 (A 2 M 2# 4H); S.32 (t. 2H)i 4.99 (■. 2H); 
2.60 (t. 2H): 1.76 (6. 3H>; 1.S3 (guint.. 2H>: 1.28 
(sext.. 2H); 0.82 (t. 3H). 

Preparation of i-[ (3 • -Tr imet hy lecetoaymethoxycer bony 1 - 
biphenyl-4-yl )metbyl ) -2-buty 1 -4 -chloro-S-hydroxymethy 1 « 

iPHmlt . 

To a solution of 1.2S g of 1 - 1 ( 3 ' -car boxybi phsn - 
yl-4-yl )methyl ] -2-butyl -4 -chloro-6-hydroxymethyl imid- 
azole in 10 mL of diaethylf ormamlde at 2S* was added 
0.17 g of sodium methoxide followed after S minute* by 
0.4$ g of chloromethyl trimethylacetate. The mixture 
was stirred at 2S» for 4 days. The solvent was 
removed in vacuo and the residue was dissolved in 
ethyl acetate. This solution was washed with water 
and brine, dried over anhydrous sodium sulfate, 
filtered and concentrated. Column chromatography on 
silica gel afforded 1.38 g of the product as a glsssy 
solid. NMH (200 MHz, CDCl^) 6 7.87 <d. 1H): 7,44 
(t, 1H); 7.43 (t. 1H); 7.29 (d, 1M); 7.11 { A^B^ , 
4H); S.72 (s. 2H); S.24 2H); 4. SI (e, 2H); 2.61 

(t. 2H): 2.06 <br s, 1H); 1.68 (quint.. 2H): 1.36 
(sext.. 2H); 1.17 (s. 9H); 0.68 (I, 3H). 

Examr le 89 

PART A: Preparation of 4 1 -met hyl bi phenyl • 2 -car boxy 1 ic 

acid 

Methyl 4 ' -met hylbipheny 1 2 - ca r boxy 1 a t e (10.0 g, 
44.2 mmol. 1 eq ) , O.S N KOM in methanol (26S.S mL. l^^ 
mmol. 3 eq ) , and water (SO ml.) weir mixed and ref-ltiveil 
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under N 2 . After 5 hours, the solvent was removed j q 
vacuo and water (200 mL) and ethyl acetate (200 mL) 
added. The aqueous layer was acidified with 
concentrated hydrochloric acid to a pH of 3 and the 
5 layers were separated. The aqueous phase was 

extracted with ethyl acetate (2 x 200 mL), the organic 
layers collected, dried (HgS0 4 ) and the solvent 
removed in vacuo to yield 8,71 g of a whit** solid; 
a. p. 140*0-14*. 0. NMR (200 KHz « DM80-d 4 ) 6 7.72 
l0 (<fl; 1H. J. 7Ht); 7.56 (t. 1H. J- 7Hl); 7.4S <d. 1H. J. 
7H2): 7.40 <t. 1H. J- 7H2); 7.25 (e. 4H); 2.36 (s. 
3H). Anal. Calcd. for C 14 H 12 ° 2 : c * H. 
5.70. found: C. 79.22; H. 5.47. 

15 PART B: Preparation of 4 -Methyl -2-cvanoblPhenvl 

4 • -Methy 1 biphenyl -2-carboxy 1 ic acid (8.71 g. 41 
mmol, 1 eq) and thionyl chloride (30.0 mL. 411 mmol. 
10 eq) were mixed and refluxed for 2 hours. The 
excess thionyl chloride was removed lp vacuo and the 

20 residue was taken up in toluene. The toluene was 
removed by rotary evaporation and this toluene 
evaporation procedure was repeated to ensure that all 
of the thionyl chloride was removed. The crude acid 
chloride was then added slowly to cold (0*C) 

25 concentrated NH^OH (50 mL) so that the temperature 
was Kept below 15*. After 15 minutes of stirring, 
water (100 mL) was added and solids precipitated. 
These were collected, washed well with water and dried 
under high vacuum over in * dessicator 

30 overnight to yield 7.45 g of a white solid; m.p. 

126.0-128.5*, UHH {200 MHx. DMSO-d^) 6 7.65-7.14 

(m, 10H); 2.32 (s. 3H). Anal. Calcd. for 

C^H.^NO: C. 79. S9; H , fc.20; N , 6.63. round C. 
14 13 

79.29; II. t 09 ; N. 6.5?. 

35 
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The above product amide (7.4* g, IS mmol, 1 eg) 
and thionyl chloride (25.7 mL. J S 3 mmnl, 10 oq) wire 
mixed and refluxed for 3 hours. The thionyl chloride 
was removed using the came procedure as described 
above. The residue was washed with a little hexane 
which partly solubilized the product, but removed the 
impurity as well to yield 6.64 g of white solid: m.p. 
44. 0-47. 0 % . NMR (200 MHz , DMSO-d^) A 7,95 (d, 1H. 
J. 8H2): 7.78 (t. 1H. J. 7H1): 7.69-7,31 (in, 6H): 2.39 
(s. 3H). Anal. Calcd. for C^H^N: C. 17.01; H, 
5.74. Found: C. 86.44; H, 5.68. 


IS 


20 


PART C: prepafatjgn 9f 1 ' Pff^t I t>Y 1 - 1 -CYinfl&i PhtnYl 

4 • -methyl-2-cyanobiphenyl (5,69 g) vn 
brominated in the benzylic position by the procedure 
in Example 85. Part B using benzoyl peroxide as an 
initiator. The product was r ecrysta 1 1 1 ted from ether 
to yield 4.7 g of product; n.p. 114.6-130.0*. NMR 
(200 KHz • CDC1 3 > 6 7.82-7.37 <m, 8H) ; 4 , tO 


2H). Anal 
3.70: N. S.1S 


Calcd. for C 14 H 10 ** N! c « H, 


found 


C, 6 2.1V; M, 3.41; N v 4.98. 


PART D: Preparation of 2 - n - bu t y 1 - 4 -ch 1 or o - 1 - [ 2 • - 

cyanobi pheny 1 - 4 -y 1 )me t hy 1 1 - 5 - ( hyd roxy methyl ) - 

2 5 imidazole 

4 • -Br omome t hy 1 - 2 - cyanobi pheny 1 (4.6 g) was 
alkylated onto 2-n-butyl-4-chloro6-( hy d r oxyme t hy 1 ) - 
imidazole by the procedure described In Example 1. 
Part A. Work-up and flash chromatography in 1:1 

30 hexane/ethyl acetate over silica gel to separate the 
regioi scmer i c products yielded 2.53 g of the fatter 
eluting isomer. Recr y s t a 1 1 i z a t i on from acetonitrile 
yielded 1.57 g of analytically pure product; m. p. 
153 . 5-155 . 5 # . NMR (200 M)U . CDCl^) A 7.82*7,43 

35 (m. 6>; 7.12 (d. 2. J • BHD : 5.12 (*, 2); 4.52 ( e . 2); 
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2.62 (t. 2. J • 7Hz); 1.70 (t of t. 2. J • 7.7MX): 1.59 
(t Of q, 2. J. 7.7M2); 0.90 (t. 3, J- 7Hr). An* 1 . 

Calcd. for C 2 2 H 22 C1N 3° : C * 69 ' S6: H « s * 8 * ; N * 
11.06. Found: C. 69. 45; H. 5.89; N, 10.79. 

S 

PART E: Preparation of 2 - n - buty 1 -4 -ch 1 o r o • 5 - hyd r oxy 
methyl l-f(2*-<lH-tetrazol-5-yl ) bi phenyl -4 

vl )methvl ^imidazole 

2 -n -Butyl -4-chloro-l-t(2 % -cyanobi phenyl-4-yl)- 

Iq methyl J -5- ( hydr oxyme thy 1 ) imidazole (11.93 g) vib ^ 
converted to the above product by the procedure 
described in Example 90. Part C . The product vat 
purified by flaeh chromatography in 100\ ethyl acetate 
to 100\ ethanol over silica gel to yield 5.60 g of a 

15 light yellow solid. Recrysta 1 1 izat ion from 

acetonitrile yielded 4.36 g of light yellow crystals 
which still melted broadly. The crystals were tafcen 
up in 100 mL of hot acetonitrile. The solid that did 
not dissolve was filtered off to yield 1.04 g of 

20 product as a light yellow &olid; m.p. 163.5-184.5*. 
Upon cooling, the mother liguor yielded an additional 
1.03 g of product as a light yellow solid; m.p. 
179.0-180.0*. WMR (200 KHz . DMSO-d £ ) 6 7.75-7,48 
(m, 4H); 7,07 (d, 2H, J • 9Hz ) : 7.04 (d. 2H, J* 9H* ) ; 

25 5.24 (S. 2H); 5.24 (be. 1H); 4.34 (s. 2H); 2.4* (t. 
2H. J« 7Hz); 1.48 (t of t. 2H. J- 7.7Hz); 1.27 (t of 
q. 2H. J- 7,7Hz): 0.81 (t. 3H. J- 7Hz ) . Anal. Calcd. 

for C 22 H 23 ClN 6 0: Ct 6248: H - 5.48; CI. 8.3*. 
Found for the solids which did not dissolve in 100 mL 
30 of acetonitrile: C. 62.73; H . 5.50; CI. 8.26. Pound 
for the 6olids obtained from the mother liquor: C, 
62.40; H. 5.2 3; CI. 8.35. 

10 13 
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Example 90 

PART .A : Prer^rMion or 2 - n -Bu t y 1 - 4 - ch 1 or o «, - ch 1 or o - 
methyl- l-[ { 2 • -cydnobi pheny 1 - 4 -y 1 ) me t hy 1 ) - 

jULLdja.?_ol e » HC 1 salt 

5 2-n-Butyl - 4 -ch 1 oro - s -hydr oxyme t hy 1 (2 • . 

cyanobiphenyl -4 -yl )methyl ]iraidazole (IS. 00 q. 39.3 
mraol. 1 eq) was converted to the chloride by tht 
procedure in Example l. Part B . The reaction time vat 
5 hours. The crude solid product was washed with 
10 ether to remove the yellow color. The solid whits 
powdery product was then dried under high vacuus., 
yield 10.02 g: m.p. 152. 0-154 .0* . NXR (200 KHl, 
CDC1 3 ) 6 7.85-7.46 (»■ 6H ) : 7 .20 (d. 2H. J-10H«): 
5.47 (s. 2H): 4.50 (s. 2H) : 3.06 (t. 2H. J. 7Ht); l.«2 
15 <t Of t. 2H. J- 7.7Hz): 1.45 (t Of q. 2H. J. 7,7Hl): 
0.94 (t, 3H. J. 7Hz). Mass Calcd. for 
C 22 H 21 C1 2 N 3 : 39711 13. Pound: 397.1105. 

PART B: Preparation of 2-n-Butyl -4 -chloro-1 - [ (2 • - 

cyanobiphenyl-«-yi)methyl]-S-(methoxyiDethyl>- 
imidazole 

2-n-Butyl -4 -ehl or o - S-chlor omet hy 1 - 1 - [ (2* -cyano- 
biphenyl -4 -y 1 )met hyl ] imi da zol e«HCl salt (5.00 g. 
11.5 mmol. 1 eq). sodium methoxide (1.37 g. 25.3 mraol. 
2.2 eq) and methanol (100 mL) were mixed and stirred 
for 3 days. The solvent was removed in vacuo and 
ethyl acetate (200 mL) and water (200 mL) added. The 
layers were separated and the aqueous layer was 
extracted with ethyl acetate (2 x 200 at). The 
organic layers were dried (MgS0 4 ) . the solvent 
removed ln_vacuo and the residue flash chromatographed 
over silica gel in 1:1 hexane/ethyl acetate to yield 
4.06 g of a clear light yellow oil. nmr (200 MHZ , 
CDC1 3 ) 6 7.82-7.43 (m. 6): 7.10 (d. 2H. J- 7H« ) ; 
5.23 (S. ?M); 4. 3? ( S . 2 }i): 3.30 (6. 3H): 2.60 (t. 2H. 
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J- 7Hz); 1.70 (I Of t. 2M. J- 7.7HI); 1.3B (t of q, 
2H. J- 7.7Hz); 0.89 <l. 3H. J. 7HX ) . Anal. ralcd. for 
C 23 H 24 C1N )° ; c * 681 1: »«. CI. 9. SB. 

Found: C. 68.70; II. 6.11; CI. 9. SI. Htet Calcd. for 
C 23 H 24 C1N 3° : "3.1607. round : 393.1616. 

PART C: Preparation of 2 -n-But y 1 -4 -chlor o - S -met hoxy- 

m»thyl-l-t(2'-(lH-t«traxol-S-yl )bi phenyl -4- 
*fthvnin.lda»oi t 


10 2-n-Butyl-4-chloro-l-l2' -cyanobiphenyl -4- 

yl )methyl ] -S-methoxymethyl )imidazole (3.94 g. lOmmol. 
1 eq). sodium aside (1.9S g. jo mmol. 3 eq ) , and 
ammonium chloride (1.60 g. 30 mmol. 3 eg) wort mixed 
and stirred in DKP (ISO mL) in a round bottom flat* 

15 connected to a reflux condenser under . An oil 
bath with a temperature controller was then used to 
heat the reaction at 100«C for 2 day*, after which the 
temperature was raised to !20 - c for 6 days. The 
reaction was cooled and 3 more equivalents each of 

20 ammonium chloride end sodium axide were added. The 
reaction was again heated for S more days at 120»C. 
The reaction was cooled, the inorganic salts filtered, 
and the filtrate solvent removed in vacu o. Water (200 
mL) and ethyl acetate (200 mL) were added to the 

25 residue and the layers were separated. The aqueous 
layer was extracted with ethyl acetate (2 x 200 mL). 
the organic layers were col 1 ect ed . dried <MgOC> 4 ) and 
the solvent removed in vacuo , to yield a dark yellow 
oil. Plash chromatography in 100\ ethyl acetate 

30 yielded 3.S4 g of a white glass. nmh (200 Milt. 
CDC1 3 ) 6 7.83 (d. 1H. J. 7Hx ) ; 7 . 59 (t. 1M. J. 
7H2); 7. SO (t. 1H. J. 7HI); 7.39 (d. 1H. J. 7}lr ) ; 7.03 
(d. 2H. J. BHZ): 6.73 (d. 2H. J. 8H» ) ; S.OB (s. 2H); 
4.12 (6. 211); J IB (c. JH): 2.3? (t. 2H. J. 7H»); 1 . S2 

3S (t of t. 2H. .1- 7.7||,); l. ?B <t of q. ?H. J. 7.711,); 
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0.83 (t. 3H. J. 7H2). Mass Calcd. for 
C 23 H 2S C1N 6 C: 4 36 . I17P. Kound: 436.1750. 

cautioni The abov» rt^ction although uneventful in our 
hands can be po t ent i a 1 ly . expl os i ve l Crystals 
that sublimed and collected in the reflux 
condenser during the reaction were not 
analyzed, but potentially could be ammonium 
azide. Hydrazoic acid, which is shook 
sensitive, could also be potentially produced 
during the reaction and work-up. Extreme 
care should be taken! 

Example 91 

PART A: Preparation of 2-butyl -4 (S ) -hydr oxyme t hy 1 - 
SM)~nitrolmi4 ftIg lt 

To a solution of 5.75 g of 2-butyl -4 (5) - 
hydroxymethylimidazole (prepared as described in U.S. 
4,355.040) in 200 mL of aqueous methanol at 2I»C wet 
added concentrated hydrochloric acid until the pH of 
the solution reached pH 3. The solvent was then 
removed in vacuo , and the residue was dissolved in 100 
mL of chloroform. To this solution at 25 # was added 
dropwise 15.0 mL of thionyl chloride, and the mixture 
was refluxed for 1 hour. After cooling, the solvent 
and excess thionyl chloride were removed In^YAJCAue to 
provide a viscous yellow oil. 

To a solution of 20 mL of concentrated nulfuiic 
acid and 10 mL of concentrated nitric acid at 10* was 
added a solution of the yellow oil. prepared above, in 
10 mL of concentrated sulfuric acid. The resulting 
mixture was heated on a steam bath for 2 hour*, After 
cooling, the reaction mixture wa6 poured onto 
water-ice. and the re*nlting emulsion was extracted 
with chloroform. The romMned organic phase* were 
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washed with water and brine, dried over anhydrous 

sodium sulfate, filtered, and concentrated jjQ Vtmg- 

The residue was then dissolved in 100 mL of 

1 : 12-propanol/water . The solution was then refluxed 

for 16 hours. Finally, after cooling, the solution 

was concentrated i p vacuo . Column chromatography 

(elution: methanol /chlor of orm> afforded 2.64 g of 

2 -butyl -4 (S)-hydroxynet hyl-S(4 )-niiro imidazole . nmn 

(200 MHz. DMSO-d^): 6 12.92 (br t. 1H) : S.80 (br 

t. 1H); 4.82 (d. 2H>; 2.60 (t. 2H) : 1.61 (quint.. 2111 : 

1.2S (sext.. 2H): 0.84 (t. 3H). 

PART B: Preparation of 1 - t ( 2 * - 1 er t -but oxy ca r bony 1 - 
biphenyl-4 -yl ) methyl 1-2 -butyl -5-hydr oxy - 

methvl-4-nitrolffiidaiole 

This compound was prepared according to the 
procedure described in Example 8%. Part C. rrom 2,64 
g of 2-butyl-4(S)-hydroxymethyl-S(4)-nitroimida2ole 
and 5. SB g of tert-butyl 4 1 -bromoiuet hy lbipheny 1 - 2 - 
carboxylate there vat obtained 2. OS g of l-l(2'-tert- 
bu t oxyca r bony lbi phenyl -4- yl ) methyl ) -2-buty 1 s - hydroxy - 
roethyl-4-nitroimidaiole. KHH ( 200 MHz . CDCl^): 6 
7.79 (d. 1H); 7.4B (m. 2H): 7,33 <d. 1H); 7.28 (d, 
1H): 7.03 (d. 2H>: S.34 (S. 2H); 4.87 (s. 2H); 2.81 
(br s. 1H): 2.67 (t. 2H): 1,73 (quint.. 2H): 1.37 
(sext. 2H); 1.27 (s, 9H>; 0.90 (t. 3H) . 

PART C: Preparation of 1 - t (2 ' -car boxybipheny 1 -4 -yl ) ■ 
methyl J -2 -butyl -S-hydr oxy methyl -4 - 

Eli W9lM<3«I9l9 _ 

A solution of 1.98 g of 1 1 (2 • -ter t -butoxy- 
carbony lbipheny 1 4 -y 1 )me t hy 1 1 - 2 - bu ty 1 - S - hyd r oxy me t hy 1 
4-nitroiroidaiole, 20 ml. of t r i f luor oace t i c acid, and 
20 mL of methylrnr chloride was stirred at 2S* for 1 
hour. At thir point, the toliH ion vat poured Into 
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water. The resulting mixture was Adjusted to pU 3 
using 10\ sodium hydroxide solution and then extracted 
with chloroform. The combined organic phases were 
washed with brine, dried over anhydrous magnesium 
5 sulfate, filtered, and concentrated in vacuo . Column 
chromatography (elution: methanol /chloroform) 
provided 1.49 g of 1 - [ (2 * -ca r boxy bi pheny 1 -4 -y 1 ) ~ 
methyl ) - 2 -buty 1 - S -hydr oxymet hy 1 -4 -ni tr oi mi da xo 1 e ; n, p« 
204-205. 5». NMR (200 KHl . DMGO-d^): 6 7.71 (d. 
10 1H); 7.56 (t. 1H); 7.43 (t, 1H); 7,32 (m. 3H); 7.14 

(d. 2H): 5.63 (br s. 1H>; $.42 (s. 2H); 4.83 (s. 2H); 
2.54 (t. 2H): 1.50 (quint.. 2H); 1.24 (sext.. 2H); 
0.76 (t. 3H). 

IS gMBPlf W 

PART A: Preparation of 1 - ( ( 2 • - ter t -butoxyca r bony 1 - 
bi phenyl -4 -yl )methyl)~2-butyl-4~iodo-S-(2- 

T"ethoxYethoxYmethoxvmethvnimidatole 

To a solution of 5.56 mL of 1.6 M n-butyl- 

20 lithium/hexane in 80 mL of t et r ehydrof uran at 0* was 
added dropwice 1.15 mL of t-butanol. To the solution 
was added 3.28 g of 1 - ( ( 2 • - 1 er t -but oxyca r bony 1 b i pheny 1 - 
4 -y 1 ) m e t hy 1 ) - 2 - bu t y 1 - 5 - hy d r o x y me t hy 1 - 4 - i od o i m i d a 1 o 1 e 
followed- by 1.15 mL of 2 -met hoxy et hoxymet hy 1 

25 chloride. The resulting solution was stirred at 25* 
for 16 hours. The mixture was diluted with diethyl 
ether, washed with water and brine, dried over 
anhydrous sodium sulfate, filtered and concentrated. 
Column chromatography afforded 2.61 g of 

3 0 1-12* -t ert -but oxyca r bony Ibi pheny 1 - 4-yl)methyl]-2-buty}< 
4 - iodo-5- ( 2-methoxyethoxymethoxymet hy 1 ) i mi da to 1 e . KM 99 
(200 MHz . CDC1 3 ): 6 7.78 (d. 1H): 7.43 (m. 2H>: 
7.28 (m. 3H); 6.98 (d. 2H); 5.26 (s. 2H) : 4.69 (s. 
2H): 4 45 (s. 2H); 3.68 (m. 2M); 3.57 (m. 2H); 3.37 

35 (s. 3H); 2.58 (t. 2H); 1.67 (quint.. 2H): 1.34 (sexl., 
2H); 1 .26 (s, 9H); 0.87 (t . 3)1) . 
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PART B: Preparation of 1 - { { 2 1 - 1 e r t - bu t oxy ca r bony 1 - 
bi pheny l-4-yl)methyll-2-butyl-5-(2-methoxy- 
et hoxymet hoxymet hy 1 ) - 4 - 1 r i f luor omethyl - 

ir lda?ole __ 

5 To a suspension of 22.4 g of cadmium powder 

powder in SO mL of £ imet hy 1 f ormamide at 25.* was added 
dropwise 6.60 mL of bromochl or d i f luororae thane . The 
resulting mixture was ntirred at 25 # for 2 houre «nd 
then was filtered through a medium-fritted Schlen* 

10 funnel under nitrogen pressure to provide a dark brown 
solution of the trif luoromethyl cadmium reagent. 

To a mixture of IS mL of the above solution and 
20 mL of hexamethyl phosphor i c triamide at o* was addfd 
2.10 g of copper ( I ) bromide followed by 2.61 g of 

15 1-1(2* -ter t -but oxycar bony Ibi pheny l-4-yl)roethyll-2- 

butyl-4-iodo-5- (2-methoxyet hoxymet hoxymet hyl )imidaiole 
in S mL of d imet hy 1 f ormami de , The reaction mixture 
was stirred at 70-75* for 6 hours. After cooling, the 
mixture was diluted with water and then extracted with 

20 methylene chloride. The combined organic phases were 
washed with water and brine, dried over anhydrous 
sodium sulfate, filtered, and concentrated. Column 
chromatography (elution: ethyl acetat e/hexane ) 
afforded 2.30 g of 1 - ( ( 2 1 er t - but oxyca r bony 1 b i pheny 1 - 

25 4-yl)methyl}-2-butyl-5-(2-met hoxye t hoxymet hoxyme t hy 1 ) - 
4-trif luoromethyl imidaiole . NKH ( 200 KHz . CDC1 3 ): 
6 7.79 (d. 1H); 7.46 (m. 2H): 7.28 (m. 3H): 7.00 (d, 
2H): 5.28 (s, 2H); 4.71 (s. 2H); 4.58 (s. 2H): 3.66 
(m. 2H): 3.54 (m. 2H): 3.36 (s. 3H>: 2.62 (t, 2H): 

30 1.70 (quint.. 2H): 1.36 (sext.. 2H); 1.27 (s, 9H): 
0.88 ( t , 3H) . 

PART C: Preparation of 1 - 1 ( 2 1 -carboxybi pheny 1 -4 -y 1 ) - 
methyl ] - 2 - but y 1 5 hydroxymethyl-4-trifluoro 

3 5 mc t hy_U.mi.da 70} e , 

A ft elution of 2.30 q of 11(2' tert-butoxy 
car bony ll'it'^'^nyl • < - yl )nrt hy 1 | * butyl 5-(2-moihoxy 
- i 0 1 9 
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o t h o x y in f I h o x > ii; l* I hy 1 ) t t i I lunr un.i't hy 1 imidazole in 2 00 
mL o( l.S M a»juoou:; t t- 1 r .-i t 1 uo r o hor i c acid/acttonitriU 
was stirred at 2S* fur \\\ lu.ur c t and then the mixture 
was poured into vatvr . The resulting aqueous solution 
S was adjusted to pH 3 ^mp \ uy i ng saturated sodium 
bicarbonate solution And than was extracted with 
chloroform. The comb Inert organic phases were washed 
with brine, dried over anhydrous eodium sulfate, 
filtered, and concentrated. Column chromatography 

10 (elution: me t ha no 1 / ch 1 or of or m ) provided 1.3B g of 

l-[(2* -car boxy bi pheny I 4 - y \ ) me t hy 1 ] - 2 -bu ty 1 -S - hyd t oxy - 
methyl-4-tri f luor omot hy 1 imidaiol e (m.p. 198-199. s*). 
NMR (200 MHz. DMSO-d^): A 7.7S (d. 1H); 7.S4 (t. 
1H): 7.43 (t. 1H): 7.32 <m. 3H>: 7.10 (d. 2H); S.36 

IS (s. 2H): 4. SI (». 2H); 2.S6 (t. 2H): 1.S6 (quint.. 
2H); 1.30 (sext.. 2H): 0,83 (t. 3H) . 

PART A: Preparation of 4 • a I i domet hy 1 - 2 • - me t hoxy - 

2 o £!ll£.&p y 1 &i r ny 1 

To a stirred solution of 4 - br omomet hy 1 - 2 • - 
methcxycarbonylbi V'heny 1 (ISO g, 0.49 mol) in dry DMK 
(S00 ml) was added NaN ^ (80 g, 1.23 mol. 2.S eq ) . 
The mixture was stirred at room temperature overnight 

2S (ca. \B hours), filtered, and the filtrate was 

partitioned betwrrn ethyl acetate and (S00 ml 

each). The organic phane wat washed twice more with 
H^O. once with saturated aqueous NaCl solution and 
dried over anhydroua magneeium sulfate before being 

30 filtered and c o ncr u t r a t ed to leave 111.3 g (8S\) of a 

yellow oil. ur.ed in the following step without further 

purification. NMH (CDOl^. TMS . 6) 7.9-7.1 (m. 

8M); 4.3S <s. ?H); (p. 3M) !R V 2487 cm" 1 . 

max 

IS 
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PART B: Preparation of 4 -aminomethyl ' 2 ' -methoxy- 

r^rhonvlb^Dhenvl hvdr e Cli Lfi t A d e — 

The azido compound prepared above was dissolved 
in liter of methanol. The solution was divided into 
three equal volumes and placed in 400 ml Parr bottles. 
To each flask was added 6.7 g of *\ Pd on carbon 
(Caution: Pyrophoricl add under a Nj atmosphere). 
The flasks vere shaken on a Parr hydioQenator under 
40-50 psi H 2 for 4-5 hours (overnight is «l«o 
acceptable). The mixture was suction filtered through 
a bed of Celite* and ths filtrate was concentrated 
to leave a viscous yellow residue (•■ g). This was 
dissolved in EtOAc (S00 ml) to which was added with 
stirring a solution of EtOAc saturated with anhydrous 
i HC1 (100-150 ml) until precipitation was complete. 
The amine hydrochloride as produced was suction 
filtered, washed with EtOAc and hexanes and dried 
under vacuum to afford 46. 5 g (40\ overall from the 
bromide) white solid: m.p. 204-20S-. NMR (CDCl^. 
CD OD: TMS) 6 7.9-7.25 (». 9H) I 4.2 («. 2H) : 
4.1-3.8 (br. 3H: shifts in DjO): a.* (•. 5H). HRMS 
calcd. for C 1S H 1S N0 2 (free base): H/Z 241.1103: 
Found: M/Z: 241.1045. 

s PART C: Preparation of 1 - 1 ( 2 ' -car boxybi pheny 1 - « -y 1 ) - 

m.thvi 1.2- p rg rYMhio » -hyd roxy s hYlli*t4"Ple 

The title compound was prepared from methyl 4- 
aminon.ethylbiphenyl-2-carboxylate by the procedures 
described in Examples 72. A and B. and B5E: m.p. 
30 194-195". 

The 4-biphenylmethyl compounds in Table 6 were 
prepared or could be prepared by the procedures 

illustrated in Examples R5 «7 oi by procedures 

3S previously described. 
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Ex. 

No. F 


15 


20 


94 n butyl CI CH^OH 


95 n- butyl CH^OH CI 


96 n butyl M CH.OM 


25 


30 


35 


97 n butyl H 

98 n butyl CI 

99 u l.ut > 1 CI 

i o 2 a 


CH^OH 


COjH 


148-149. J 


C0 2 H 


CO.H 


CMjOCH 


CM OCH( CM 


88015687 


154-155 


( amorphous 

lOltd)' 


Ui.V 149.0 



1U- 158 
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T**blc_6 (continued) 


Ex - e ; e 

100 n butyl Br CH OH « < } 1 \)B 


10 


101 n- butyl K CM^OM 


CO*M 

15 102 n-butyl 1 CM^OH *\ ) U5 <d*c> 


10 j v > CU^ c i CH^OH 


20 


104 ( V ci CM .OH 


<2". 

CO } H 

•O 

ccy. 


10b n b;;l)i Ol,0M 1 « <' JO*' (drc) 


CO, 1 1 




lOt r. butyl Cl CH OH 4 < ) 16!> »Bt 

30 2 

CO n H 


3S - 1023 
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17 I 

T «Mo (cont ituicJ) 


5 R_ 


108 n propyl r ^ 


CH^OH 


-<2 

CO^H 

■o 


13 


198-JOO 


10 


109 n pcntyl CI 


CH 2 OK 


CO H 

4* \ x > (amorphous* 
V— / solid) 


IS 


110 n hixyl CI 


CM 2 OH 


C0,M 


\\ 


14-88 


20 


111 n butyl CI 


112 n t>ut/l C i 


CMjSM 



25 


30 


10 2 1 


3b 
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Ex. 

No. R 


113 n-rreryl CI CM 2 OH 


10 


114 n-fror>y CI CKO 


15 


115 n-bulyi CI 


CM^CO^H 


/ \ 
K s KM 


C0 } H 


•olid) 


•ol id \ 


20 


116 r. tj*y; c: CM TH^)C0,H 


CO.M 

Vi- 


lli wo 


CO.H 


2S 


1W r. t > 1 CM ,0H ^ 


)S4 p. > 


116 n bj*yi CH Oh CI 


30 


N KM 


10 25 


\ 

KM 
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Ex. 

No. R 6 R 


120 n butyl Cl 


H 


:<3 


15 


20 


25 


121 n-butyl Cl 


123 n C 4 H 9 S H 


124 I >CH ; S H 


CH 2 OCOCM 3 


122 n-butyl Cl CM.OCOCH 


CH^OH 


CM, OH 


C0 } N 
C0 } N 
COjH 
C0 } H 


iw. 139 


190 191 


194 3 195 * 


30 


35 


a - NHK ( 200 K)U, DMSO d ) 6 7.69 <dd, lH)i 
7.54 (d of t, 1M); 7.43 (d of t, lM)j 7,33 
<d. iH); 7.U <* 2 * r 4H); * . 74 <t t 1M) j 
3 24 (i, 2M); 4.34 <«, 2H); 2.30 <t. }H>1 
1.49 (quint. 2M); 1.25 (soxt, 2H) ; 0 10 U, 
3H) . 


i o a o 


88015687 


10 


IS 


20 
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b -NMR (200 MHz , DMCO-d 6 ) 6 7.70 (d. 1H), 

7.SS (t. 1H), 7.42 (t. 1H). 7.28 (m, 3H>, 

7.10 (d. 2H), S.28 (6, 2H). 4.34 (ft. 2H>. 

2.49 (t. 2H ) , 1.49 (id. 2H). 1.18 (m, 411). 

0.79 (l. 3H). 

c -NMR COO MM 2 . CDCl 3 /CD 3 OD) : 6 

7.82-6.93 (m. 8H>; S.21 (ft, 2H); 4,47 (ft. 

2H): 2.SS (l. J» 7. Shi. 2H); 1.70-1.»9 ( m . 

2H) ; 0.92 ( t . J- 7 . S h2. 3H) . 

d -NMR (200 MHz. CDCj ) 9.6S (ft. 1H) ; 

7.9S-6.96 (m, 8H): S.S1 (ft. 2H) : 2.S9 ( t » J* 
7,S hx, 2H); 1.70-1.63 (m. 2H); 0,92 (t. J. 
7 . S hi . 3H) . 

e -NMR ( 200 M)i*. CDC1 3 ) 6 7,76 <d. 1H, J» 

7H2); 7.S7 (t. 1H. J. 7HS):7.«9 (t f 1H, J. 
7H2); 7.40 (d. 1H, J. 7H2); 7.02 (d, 2H. J * 
8Hz); 6.81 id, 2H, J- 8Hz); S.03 (ft. 2H); 
4.28 (ft, 2H); 2.46 (t. 2H, J- 7Hl ) ; 1.47 (I 
of t, 2H. J * 7.7H2); 1,17 (t Of q ♦ 2H t J» 
7.7H? ) ; 0.7) (t . 3H. J. 7H2 ) . 


25 CS»JCIL)t 1?S 

Pre pa ration of 1 - ( ( 2 1 - Ca r boxy b i pheny 1 - 4 -y 1 )met hy \) 7 

butyl -4 -ch lor o i im d o.l f b - c a r box a 1 d e hvd e 

A mixture of 1.46 g of 1 - ( 2 • -carboxy bl pheny \ - 4 - 
y 1 ) me thy 1 ] -2 -buty 1 - 4 - c h 1 or o - S -hyd r oxyme t hy 1 imtdatole 

3Q and 7.30 g of activated manganese dioxide in 40 ml of 
tet rahydrof ur an was etlrred at 2S*C for S day*. The 
mixture was filtered through Celite*. and the 
filtrate was concentrated ijj vacuo . Column 
chromatography on tilica qel (elution: 2-10\ methanol/ 

3S chloroform) (MIowimI by r ecr yet a 1 1 i 2a t i on from ethyl 

88015687 
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acetate afforded 0,71 g of 1 - ( < 2 1 - ca r boxy b i phony 1 - 4 - 
yl) methyl ] 2 butyl - 4 chloroimidazolc-5-carboxaldehyde 
(m.p. 154-15B*C (dec.)), NMH (200 MHz . DMf.O d^) 6 
12. 85 (br C. 1H). 9.77 (s. 1H). 7.77 (d. 1H). 7.62 (t, 
1H). 7.50 (t. 1H), 7.40 (d. 1H). 7.26 i* 2 * 2 . «H), 
5.67 (6, 2H). 2.70 (t, 2H). 1.56 (quint., 2H). 1,28 
(6ext . . 2\\) . 0.83 (t , 3H) . 

Example 126 

Preparation of Methyl 1 - I ( 2 • car boxybi pheny 1 -4 -y 1 ) - 

methyl 1 - 2 - bu t v 1 - 4 -ch 1 or o i ml da iol e -5 -ce rboxvl a t o 

To a mixturt of 1.45 g of 1 -( (2 * -car boxybi phony 1 - 

4 -yl ) methyl ) -2 -butyl -4-chloroimidazole*S-c*r box* ldehyde 

and 0.91 g of sodium cyanide in 20 mL of methanol at 

25*C was addtd 0.32 mL of acetic acid followed by 7,25 

g of manganese dioxide. The resulting mixture was 

stirred at 25*C for 40 hours. The reaction mixture 

vac filtered through Celite*. and the filtrate 

diluted with water. The aqueous solution was adjusted 

to pH 3 using hydrochloric acid and extracted with 

methylene chloride. The combined organic phases were 

washed with brine, dried over anhydrous sodium 

sulfate, filtered, and concentrated. The crude 

product was r ec r y s t a 1 1 i z ed from diethyl ether to 

afford 0.90 g of methyl l - ( ( 2 ' -car boxy bi pheny 1 - 4 -y 1 ) - 

methyl ]-2-buiyl-4-chloroimidazole-5-carboxylate (m.p, 

154-155*C). NMX (200 KHl . DMSO-d.); 6 12.75 ( br 

o 

6. 1H). 7.73 (d. 1H) 7.58 (t. 1H). 7.46 (t. 1H). 7.34 
(m, 3H), 7.07 (d, 2H). 5.63 (s. 2H ) . 3.78 (s. 3M), 
2.67 (t. 2H). 1.56 (quint.. 2H). 1.29 (sext, # 2H). 

0.83 ( t . 3H) . 


1028 
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Exa mple 127 

Pre pa ration of l-((2'-CArboxybiphenyl-4-yl)methyl)-?* 

butvl-4-chIoroirr. i da2Ql e S-c^rhox a mide . 

Anhydrous ammonia was bubbled into 40 nL of 
1-propanol until the solvent was saturated* To this 
solution at 25°C vas added 0.49 g of powdered sodium 
cyanide, then 0.60 g of 1 - ( { 2 * -car boxybi pheny 1 -4 -y 1 ) 
methyl ] -2 -butyl -4 -chlor oim\daxol e-5-carboxa ldehyde . 
and finally 3.48 g of manganese dioxide. This mixture 
was 6tirred at 25*C for 65 hours. The reaction 
mixture was filtered through Celitee. and the 
filtrate concentrated JLD vaqup . The residue was 
dissolved in water, and the aqueous solution was 
adjusted to pH 3 U6ing hydrochloric acid and then 
extracted with methylene chloride. The combined 
organic phases were washed with brine, dried over 
anhydrous sodium sulfate, filtered, and concentrated. 
Column chromatography on silica gel (elution: 0-10\ 
i-propanol (chloroform) provided 0.22 g of l-[(2*- 
car boxybi pheny 1 -4 -y 1 )methyl)-2-butyl-4-chloroimidaiole- 
5-car boxamide as a white solid (m.p. 200-202*0. NHF 
(200 KH2. DMSO-d 6 ): 6 12.74 ( br 6. 1H): 7.71 (d. 
2H); 7.56 (t. 1H). 7.48-7.30 (m f 6H): 7.09 (S. 2H); 
5.57 (s. 2H); 2.59 (t. 2H) : 1.51 (quint.. 2H>; 1.26 
( sext . 2H) : 0.80 ( 6 . 3H) . 

PART A: Preparation of 1 - 1 ( 2 * -Car bomet hoxy bi pheny 1 4 
yl) methyl )-2-butyl-4-chloroimida*ole-5- 

car boxa 1 d ehvde ^ 

A mixture of 2.06 g of 1 - ( ( 2 1 - ca r bomtt hoxy - 
bi pheny 1 -4 -y 1 )met hy 1 1 - 2 - but y 1 - 4 -chl or o-5 -hydr oxymet hy 1 
imidazole and 3.08 g of activated manganese dioxide in 
20 mL of methylene chloride at 25 W C was stirred for iO 
hours. The reaction mixture was filtered through 
10 29 
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Celite®. and the filtrate concentrated i_n vacuo . 

Column chromatography (eluiion: ethyl 

acet at e/ benzene ) provided 1.15 g of 1-1(2* -carbo- 

methoxybiphenyl4-yl)methyl]-2-butyl-4-chloro- 

imidazole-5-car boxaldehyde. NKR (200 MHz. CDClj) 

6 9.76 (6. 1H): 7.83 (d of d, 1H>; 7.52 (t of d. 

1H); 7.40 (t of d. 1H)2 7,31 (d of d # 1H): 7.17 

(A 2 B 2 . 4H): 5.58 (ft, 2H); 3.43 (ft. 3H) : 2.67 <t # 

2H): 1.70 (quint., 2H); 1.38 (ftext.. 2U); 0.90 (t. 3H), 

PART B: Preparation of 1 - ( ( 2-Car borne tfaoxybiphenyl -4 - 

yl)methyl]-2-( 1-bromo butyl )-4-chl or o imidazole- 

A mixture of 1.12 g of 1-1(2' -car borne t boxy bi - 
phenyl -4 -yl ) methyl ) -2-butyl -4-chloroimidazole-S- 
ca r boxa Id ehy d e and 0.49 g of N-br omoeucc i nimide in 40 
mL of CC1 4 vii irradiated (UV-lamp. pyrex filter) 
for 0.5 hours. The reaction mixture was filtered, and 
the filtrate was concentrated ill vcuo . Column 
chromatography (elution: ethyl acetate/benzene) 
afforded 0.54 g of 1 - [ ( 2 1 -carbomethoxybiphenyl-4-y 1 )- 
methyl ] -2- ( 1 -bromo butyl ) -4 - ch lor o imidazole -5-car box- 
aldehyde. NMR (200 KHz, CDClj) A 9.87 (s. 1H) : 
7,86 (d. 1H>; 7.54 (t, 1H); 7,46 (t. 1H) : 7.30 (m. 
3H); 7.11 (d, 2H); 6.16 (d, 1H) : 5.32 (d. 1H) : 4.79 
(t. 1H); 3.65 (t. 3H): 2.32 (m. 2H): 1.34 (sext.. 2H) : 
0.83 (t. 3H). 

PART C: Preparation of 1 - [ ( 2 • -Ca r bomethoxybipheny 1 -4 
yl ) methyl ) - 2 - ( 1 - 1 rane -buteny 1 ) -4 -chloro- 

imidaiole-5-carboxaldehvde 

A solution of 0.54 g of 1 - I ( 2 • -carbomethoxy- 
bipheny 1 -4 -y 1 )met hy 1) - 2- ( 1 -bromo butyl ) -4-chloro- 
imidazole-5-car boxaldehyde and 0.33 mL of 1.8- 
d ia za bi cy c 1 o t 4 . 5 . O ] under 7 - ene in 10 mL of 

iu:io 
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tetrahydrofuran was r.tirred at ?s*C tor lb hours. th» 
reaction mixture wau diluted with diethyl ether, 
va6hed with dilute hydrochloric acid, water, and 
brine* dried over anhydrous sodium sulfate, filtered, 
and concentrated in vacu? . Column chromatography 
(elut ion: ethyl acetate/benzene) furnished 0.26 g of 
l-l ( 2 * -car borne t hoxybi pheny l-4-yl)methyl)-2-(l-trana- 
butenyl)-4-chloroimidazole-S-carboxeldebyde. NKR (200 
MHz ♦ CDC1 3 ) 6 9.75 (s. 1H): 7.82 (d. III): 7. SI (t t 
1H); 7.40 <t, 1H); 7.13-7.07 (a, 6H): 6.27 (d # 1H) ; 
5.62 (fl. 2H): 3.62 <s. 3H); 2.30 (guint . , 2H): 1.09 
(t. 3H). 


IS 


20 


PART D: Preparation of 1 -[( 2 • -Ca r bomet hoxybi pheny 1 - 
4-yl ) methyl ) -2- ( 1 - 1 rane -buteny 1 ) -4 -chloro-5- 

hvdroxymethvl lmidaig]? 

To a solution of 0.26 g of 1 -[( 2 1 -car bomet hoxybi • 
pheny 1 -4 -y 1 )met hy 1 ] - 2 - ( 1 -t r ant - but eny 1 ) - 4 -chloro- 
imidazole-S-carboxaldehyde in 10 mL of methanol at 0*C 
was added 0.24 g of sodium borohydride portionwiee 
over O.S hours. The mixture was atirred for an 
additional O.S hours at 0*C and then poured into a 
solution at 10\ sodium hydroxide in water. The 
resulting mixture was extracted with ethyl acetate, 
and the combined organic phases were washed with 
brine, dried over anhydrous sodium sulfate, filtered, 
and concentrated ]ji vac;u o . Column chromatography 
(elution: ethyl acet ate/benrene ) provided 0.23 g of 
1- [ 2 • -car bomet hoxybi phenyl-4-yl)methyl 2-(l-tran«- 
butenyl)-4-chloro- S -hydr ox y met hylimldaxole. NKR ( 200 
MHZ. CDClj) 6 7.84 (d. 111): 7. S3 (t. Ill): 7.40 (t. 
1H): 7.29 (m, 3H); 7.08 (d. 2H): 6.86 (d of t. 1H); 
6.17 (d, 1H): S.30 (s. 211): 4.S4 <br s. 2H): 3,6 3 (s. 
3H): 2.23 (quint.. 2M); 1.04 (t. 3H). 

3s . io;it 
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PART E: Preparation of 1 [ (? * Ca r boxy bi pheny 1 -4 -yl ) ^ 
methyl 1 -2 ( 1 t r »ine butenyl ) 4 -chloro-5- 

hydr oxy mft h y I i m \ <J 4 1 ? 

This compound vac prepared According to the 
procedure described in Example 8*. Part E. rrom 0.23 
g of 1-1(2' - car borne t hoxybi pheny 1 -4 -yl )methyl]-2-(l- 
trans- butenyl) -4 -chlor o 5 -hydr oxymethy 1 imidazole there 
was obtained 0.16 g of 1 - [ ( 2 • -car boxy bi pheny 1 ) -4 - 
yl ) methyl ]-2-( 1 -trans- but*nyl ) -4 -chl or o -5 -hydr oxy- 
methyl imidazole (m.p. 198 . 5- 199 . 5»C) . KMR (200 KH2, 
DMSO-d 6 ) 6 7.71 (d. 1H): 7.56 (t. 1H); 7.44 (t. 
1H); 7.32 (m. 3H); 7.11 (d. 2H); 6.62 (d of t. 1H); 
6.39 (d. 1H); S.3B (s. 2M): 5.33 ( br s. 1H); 4.35 (br 
S. 2H); 2.19 (quint., 2H); 0.99 (t. 3H). 

Preparation of 1 - 1 ( 2 • -Ca r boxy bi pheny 1 - 4 -y 1 )methy 1 ] -2- 

(l-U»nt-t>\J^enyl)>4>chloroimidagole-S-carboxaldehYflt 

This compound was prepared according to the 
procedure of example 125. rrom 0.50 g of l-[(2'- 
carboxybiphenyl-4-yl ) me t hy 1 ] - 2 - ( 1 - 1 rans - but eny 1 ) - 
4-chloro-5-hydroxymethyl imidazole and 2.50 g of 
manganese dioxide was obtained 0.24 g of l-[(2'- 
carboxybi phenyl -4 -yl ) methyl ]-2-(l-trans- butenyl )-4- 
chloroimidazole-5-car box a ldehyde (m.p. 164-166 % C). 
KMR (200 MHZ. DMGO- d ^ ) 6 12.79 (br s, 1H): 9.70 
(S. 1H): 7.72 (d, 1H): 7. 57 (t, 1H): 7.46 (t. 1H); 
7.33 (m, 3H): 7.15 (d, 2H). 7.01 (d of t. 1H); 6.65 
(d. 1H): 5.71 (s, 2H>; 2.28 (quint.. 2H); 1.04 (t. 3H). 


30 
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The compourds in Table 7 \*vtp pr r; etl or could 
be prepared employing i ^e pr oc* dux v u dfscribed in 
Kxan.ples 12b- 129 or by procfduiee dt-bcr UmmI p r «? v I uu t; 1 y . 

I.* b 1 e J 

i 7 


10 



15 


20 


30 

133 n-butyl CF 3 
10 3 3 

3S 


CHO 


88015687 


X 


13 


no! ai eI &1 . N> — ^ mp Co 

C0,H 


130 n-butyl H CHO \ / (amorphous 

tolld) 


C0 % M 




4 


131 n-butyl CF 3 CHO ^ 132-134 

/ \ 

25 

132 n-butyl CI CHO V-_ 82.7 


1 8 1 

T .n t 1 o 7 (cent ir.ur '1 

A) 
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no! H b hi . ttLLi£I 


COjM 


134 n butyl CI CONHCH J Uolid) b 


COJt 


135 n-butyl CI CON (CM ) 4-f N\ («Olld) C 


136 CHjCH-CH- CI CHjOH 


137 CHjCIIjCII.CII- Cr 3 CHjOH 


138 CHjCMjC.tl-CM CI CHO 


139 ClljCy CH-CH CI CM 2 OH 


140 CM CH^OI-CM- CI CHO 


CO,H 


COjM 


/ \ 


i o :i i w/ 
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-NMR (200 M3IZ. DMSO-d £ ) 6 12.76 ( br 
1H): 9.67 ( B , 1H): 7.93 (B. 1H): 7.71 (d. 
Ill): 7. Si (t. 1H): 7.43 (t. 1H); 7.30 (m. 
3H)l 7.06 (d. 2H); 5.63 (s. 2H): 2.67 (t. 
JH)J 2.47 (quint.. 2H): 2.27 (B»Xt. 2H)5 0.81 
(t. 311). 

-NMR (200 HHl. DMSO-d fi ) 6 12.75 (br 8. 
1H)J 8.10 (br quart.. 1H): 7.72 (<J. Ill ) ; 7 . 47 
(t. Ill): 7.45 (t. 1H): 7.32 (m. 3H): 7.10 (d. 
2H)I 4.41 (■. 2H): 2.75 (d. 3H): 2.48 (t. 2H) : 
1.42 (quint.. 2H): 1.27 (nxt.. 2H): 0.81 (t. 
3H) . 

-NMR (200 MHt. DMSO-d 6 ) 6 12.77 ( br 8. 
1H)J 7.73 (d. 1H): 7.57 (t.lH): 7.45 (t. 1H); 
7.3) (IB. 3H); 7.09 (d. 2H) : 5.20 (br 8. 2H) : 
2.13 (B. 3H): 2.73 (t. 2H): 2.66 (8. 3H): 

1.13 (quint.. 2H): 1.36 (itxt.. 2H): o.e* (t. 
3H). 


t 035 
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EmaweLp AM 

PART A: Preparation of 1 I 2 1 - Ami nobi pheny 1 ~ 4 -y 1 ) - 
methyl ] 2-butyl--4-chloro-S-methoxymothyl* 

LalLSU?fll» ; 

A solution of 4.40 g of 1 - [ ( 2 • - n i t r ob i pheny 1 * 4 - 
yl)methyl]-2-butyl -4 -chloro-S-methoxyme t hy 1 lmldaiole, 
2.10 g of iron powder. 4.2S mL of glacial acetio acid, 
and 200 mL of methanol vu refluxed for 5 hours. 
After cooling, the tolvtnt via removed Jji vacuq . and 
the residue was dissolved in ethyl actutt. The 
precipitated iron salts were removed by filtration 
through Celite*. and the resulting solution was 
washed with water and brine, dried over anhydrous 
sodium sulfate and concentrated. Column chromatography 
on silica gel (elution: 1000% ethyl acet a t e/beniene ) 
furnished 2.9S g of 1 - [ 2 • -aminobi pheny 1 - 4 -y 1 ) me t hy 1 ) - 
. 2 -buty 1 -4 -chloro- S-methoxy methyl imidazole; WMR (200 
MHz , CDCl^): 6 7.41 (d. 2H>; 7.19-7.04 (m. 4H)J 
6.60 (m. 2H); S.19 (I, 2H); 4.33 <s. 2H): 3.70 ( br S, 
1H): 3.28 (S. 3H); 2.S9 (t, 2H); 1.67 (quint.. 2H); 
1.34 (sext,.. 2H); 0.87 (t. 3H) . 

PART B: Preparation of 1 - I 2 • -Tr i f luor omet ha neou 1 - 
f o nam i dob i pheny 1-4 -yl ) me thy 1 ) -2 -buty 1 - 

To a solution of 2.95 g of 1 - I ( 2 • -ami nob i phsny 1 
4-yl ) methyl 1-2- butyl-4-chloro-S- me thoxy me thylimidaiole 
and 1.07 mL of t r i et hy lamine in 30 mL of methylene 
chloride at -78* was added 2.S9 mL of trifluoro- 
methanesulf onic anhydride dropwise at such rate that 
the reaction temperature remains below -SO*. Pol* 
lowing the addition, the reaction mixture was allowed 
to warm slowly to 25*. At the point the mixture was 
poured into dilute aqueous acetic acid. The resulting 
suspension was stirred vigorously for several minutes 
and then extracted with methylene chloride. The 

loao 88015687 
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combined organic phaets were washed with waier and 
brine, dried over anhydrous sodium sulfate, filtered 
and concentrated. Column chromatography on silica gel 
(elution: 20-S0i ethyl acetate/benzene) afforded O.ttO 
g of l-[ (2 • -trif luoromethanesul f onamid obi phenyl *4~yl ) - 
methyl ] -2 -bu ty 1 -4 - chl or o- 5-methoxyme t hy 1 imidatole, 
m.p. 148-150*: NMR (200 MHz. CDCl^): 6 7,60 (d. 
1H): 7.44-7.27 (». 5H): 7*07 (d. 2H) : 5,20 (S. 2M); 
4.29 (6. 2H): 3.27 (l. JH>: 2.57 (t. 2H): 1 . t* 
(quint.. 2H): 1.3S (text.. 2H); 0.88 (t. 3H), 

Examples 142 to 147 can or could be prepared by 
the procedures described in Exaaple 141 using the 
appropriate starting material. 
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13 


10 
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20 
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EX. 

No ■. El 

142 n butyl 

143 n-hexyl 
14 4, n butyl 

14S KCH CH^CHjCIIj t 


el si 


H CHjOCH 


.13 


Cl CHjOH 


30 


147 flljO^CCHjCHjj. 


1 0 J M 
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NHSOjCfj 


Cl CH 2 OCH 3 4 


Cl CH 2 OH 4 


NHSO^Cr 3 


NIICOjCK y 



14fc ll0 2 CC-|l ? Cll a CU 2 CII 2 - Cl CHjOH 4 



NMSO^CK j 


Cl CHjOH 4 
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E jump it 

PART A: Preparation o( 2 - Buty 1 - 1 - ( ( 2 * -ca r borne t hoxy - 
biphenyl-4yl)methylJ-4-chloro-5-(chloro- 

ffethvnlff iid^oU tHCl salt 

2-Butyl-l-[(2' - ca r borne thoxybi phenyl -4 -yl )mtthy 1 )- 
4-chloro-5- (chloromethy 1 ) i mi da sol ••HC1 6a It was pre- 
pared from 2-butyl-l-t(2 l - ca r bone t boxy bi phenyl -4 -y 1 ) - 
methyl]-4-chloro-5- (hydr oxymethyl )imidazole using the 
procedure of Example 1, Part B; m.p. 1S6.0-161.0V 
NMR (200 KHZ. CDCl^) 6 7.90 (d, 1H. 7Hz ) ; 7.L6 (t« 
1H, J- 7H2); 7.45 (t. 1H; Jm 7H2); 7.43-7.26 (m. 3H); 
7.12 (d. 2H, J- 8HS); 5.47 (6, 2H) : 4.46 (6. 2H) ; 3*70 
(6. 3H): 3.14 (t. 2H. J- 7Hl>; 1.00 (t of t, 2H. J« 
7.7Hz); 1.44 (t of q, 2H, J • 7 , 7H* ) ; 0.92 (t. 3H. J- 

7Hz). Anal. Calcd. for C-.H. .Cl-N-O^HCl : C. 59.05: 
15 23 24 2 2 2 

H. 5.39; N . 5.99. found: C, 50.00; H. 5.48; N , 5.69. 
Mass Calcd. for c 2 j H 24 C1 2 N 2°2 : «*0.12X5. Pound 

430.1215. 
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PART B: Preparation of 5 -Ax idomethyl -2-n-buty 1 - 

1-1(2* - ca r borne thoxybi phenyl -4 -yl ) methyl 1 - 

4-chloroifrida2ole 

2-Butyl-l-l(2' - ca r borne thoxybi phenyl -4 -yl) methyl ) 
4 -chl or o-5- ( chl or omethy 1 ) imi da I o 1 e»HCl 6a It (3.31 g. 
7.67 mmol. 1 eq ) . sodium aside (1.50 g. 23.0 mmol . 
3 eg) and DMSO (100 mL) were mixed and stirred over 
night. Water was then added (500 mL) and the aqueous 
extracted with ethyl acetate (3 x 300 mL) . The 
organic layers were dried (MgSO^) and concentrated 
to yield 3.46 g of product as an oil. KKP (200 MHz. 
CDC1 3 ) 6 7.85 (d. 1H. J« 7HX ) ; 7.54 (t. 1H. J- 7Hz ) : 
7.40 (t. 1H. J- 7HZ): 7,20 (d f 2H, J- 8Hz ) : 7.00 (d. 
2H. J- 8Hz); 5.20 (6. 2M): 4.23 («. 2H): 3.67 (s. 3H); 
2.63 (t. 2H. J- 7Hz); 1.73 (t of t. 2H. J« 7.7Hz): 
- 10 3 9 
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1.39 (t of q. 2H. J- 7,7Hz); 0.91 (t. 3H..J. 7H» ) . 
Mass Calcd. for C 0 ,H., M C 1 N.o, : 4 38.1697. Found: 

4 38.1669. 

PART C: Preparation of 5 - Am 1 none t hy 1 - 2 - bu ty 1 - 

1 - ( ( 2 1 -car borne t ho xyb i phony 1-4 -y 1 ) mo thy 1 1 - 

«-cM9r9lPl flOlgU. , 

5-Azidomethyl-2-butyl-l-l (2 ' -car borne thoxybi - 
phenyl -4 -y 1 )methy 1 ] -4 -chloroimidazole (3.48 g) vat 
hydrogenated at 1 atm in methanol (100 ml) ovor 10\ 
palladium/carbon (O.S g). Afttr 1 hour, tho mixture 
was filterod through Colitee and tht solvent removed 
in vacuo to give product (2. SO g) as an oil. NMH (200 
MHz. CDC1 3 ) 6 7,84 (d. 1H. J- 7Hx); 7.52 (t # IH. 
J- 7H2); 7.40 (t, 1H. J. 7Hf): 7,30 (d. 1H. J. 7Ht > J 
7.26 (d, 2H. J. 8HI); 7.02 (d. 2H. J. 8Hl ) 2 5.27 (8, 
2H); 3.74 (s # 2H); 3 . 65 (e. 3H); 2.60 (t. 2H. J» 7Ht ) j 
1.67 (t Of t. 2H. J. 7 t 7Hl): 1.36 (t Of g. 2H. J • 
7.7Hz); o.86 (t. 3H, J. 7Ht ) , Anal. Calcd. for 

C 23 H 26 C1N 3°2* (DMSO) 0 S 5 Ct 63 ' 91; H - 

N. 9.32. round: C, 63.78; H # 6.30: N. 9.14 

PART D: Preparation of 5 - Ami nomet hy 1 - 2 - bu t y 1 - 
1-1(2' -carboxybi phenyl -4-yl Jmethyl ]- 

PlMdilPlt 

5-Aminomethyl-2-butyl-l- ( (2* -car bomothoxybi - 

phenyl -4-yl)methyl]-4-chloroimidaxole (1.64 g. 3.98 

araol. 1 eg). 0.5N KOH in methanol (11.96 mL. 5.98 

mreol. 1.5 eg), water (1.0 ML) and methanol (20 mL) 

were mixed and refluxed under overnight. The 

solution was then brought to neutrality with IN HC1 

and the solvent* removed ]_Q vacuo . The residue was 

taken up in DMF and the salts filtered off. Tho DMK 

was then removed io yjLCUS *° yield 1.76 g of a glass. 

NTMR (200 MH2, DMSO ,d. ) 6 7.50 (d. 1H, J» 7112); 

6 
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7.40-7.18 (m. 6.92 (d. 2H. J« 8Hz); 6.50 ( bm . 

3H>; 5.26 (fi. 2H): 3.60 (s, 2H); 2.55 (t. 2H. J * 7H2 ) ; 
1.51 (t of t. 2H. J- 7.7Hz); 1.27 (t of <3 . 2H. J- 
7.7Hz); 0.81 (t. 311. J- 7HZ ) . 

PART E: Preparation of 2-Butyl-l-( (2* -car boxy bi- 
phenyl-4-yl) methyl ] -4 -chloro-5- ( ethoxy- 

ca r bony! ami nomethvl) Imidazole 

2-Butyl-l-[ 12 1 - car boxy bi phenyl -4 -yl ) methyl 1-4- 
chloro-5- ( ethoxycar bony laminomethy 1 )lmidaxole wu 
prepared from 5 -ami none t by 1 - 2-n-buty 1 -1 - 1 (2' - car boxy - 
bipheny 1 -4 -y 1 )methyl]-4-chloroimidaxol* using ethyl 
chlorof oraate and the Schot ten-Baunann procedure 
described in Example 209. Part B: a. p. 14 4.0-147.0*. 
KMR (200 KHZ . DMSO-d 6 ) & 12*74 (1, 1H) ; 7.73 (d. 1H. 
J. 7Hz); 7.63*7,27 (m. 5H); 7,03 (d, 2H. J- lOHx); 
5.27 (s. 2H); 4.60 ( bd . 2H. J« 7Ht ) ; 3.90 (q f 2H. J. 
7Hz); 3,34 <«. 2H); 2.47 (t. 2H. J» 7HX ) ; 1.48 (t of 
t. 2H. J • 7.7HX); 1.24 (t Of Q. 2H. J« 7 , 7Hx ) ; 1.06 
(t; 3H. J- 7Hz); 0.78 (t. 3H. J »7Hz ) . Anal. Calcd. 
for C 2S H 28 ClN 3 O 4 »(H 2 O) 0 C. 63.17: H. 6.06; 

N. 8.83. Found: C, 61.30; H . 6.35: N • 8.44. 

Examples 149-159 in Table 9 were prepared or 
could be prepared using the appropriate chlorof ormat e 
by the procedure described in Example 148. Parts D and 
E (the order of which may be interchanged by one 
skilled in the art) i.e.. starting with the amino 
ester from Hart C, reacting it with a chlorof ormat e 
under Schot ten- Baumann type conditions followed by 
hydrolyzing the ester if necessary. 
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10 


15 


EX . 

No , 


e! 

a 

_13 

149 

n-buty 1 

CI 

C 6 H 5 

COjH 

ISO 

n-butyl 

CI 

CH, 

COjH 

151 

n-buty 1 

CI 

CHjCHjCHj 

C0 2 H 

152 

n-buty 1 

CI 

CHjlCH 3 ) 2 

COjH 

153 

n-buty 1 

CI 

CH 2 CH 2 CH 2 CHj 

COjH 

154 

n-buty I 

CI 

l-«d*m*ntyl 

COjH 

155 

n-propy 1 

CI 

CH 3 

COjH 


198 .0-200.0 
151 .0-155 .0 
115.5-117.0 
135.5-138 .0 
123.0-125.0 
170.0-172.0 


20 


156 n-butyl 


CI CH, 


A v ,* 

H 


202 .0-204 . 5 


25 


157 n-butyl 


158 n-propyl 


CI (Ctl^jCHj 


CI CM. 


H 
H 


30 


159 n-propyl 


H CHjCHj 


N-N, 
H 
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Examples 160-164 in Table 10 were prepared or 
could be prepared, from 2-n-butyl<-l-((2*~c*r borne l hoxy bi - 
phenyl -4 -yl ) methyl )-S-chloro-4- ( hyd r oxyme t hy i ) imidazole 
using the procedures in Example 14B. 

T«ble 10 


10 



15 

Ex. 
160 

n- butyl 

ti 

Cl 

B 

CH, 

COOM 

200-20S 


161 

n- butyl 

CI 

CH 2 CH 3 

COOH 



162 

n -butyl 

Cl 

CH 2 CH 2 CHj 

COOH 


20 

163 
164 

n-buty 1 
n-buty] 

Cl 
C) 

CHjCHjCHjCHj 
CHICH 3 ) 2 

COOH 
COOH 



25 


30 
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EAAMLLJL-ULi, 

PAKT A: Pr «|.ir at i on of 2 n - Bu t y 1 - 1 - [ ( 2 ' - ca r borne t hoxy - 
hi phiriy 1 4 -y 1 ) methyl ] - 4 -chloro-S- ( 1 -naphthy I - 

1 1 ) o c « ( in. ny lamlno methvl Mml^ir.^ 

h - Ami nomet hy i -2 -butyl -l- 1 (2 ' -car hornet hoxy bl - 
phenyl .4 -yl ) mn ny 1 ) - 4 - ch ) or o imidaio 1 e (1.00 g. 2.4 
mmol. 1 eq ) and 1-naphthyl ieocyanate (0.J4 »L. 2.4 
mmol. 1 eg), were mixed *nd stirred In chloroform at 
room temperature for 3 days. The solvent was removed 
i_Q v«cuo and the residue was purified by flash 
chromatography over silica gel in 1:1 hexene/ethyl 
acetate to yield 770 mg of a white glass. NKR (200 
MRt. CDC1 3 ) 6 7. 83 (d. 3H. J- 6Ht): 7.67 (d. 1H. 
J- 6Hl): 7. S6- 7. 18 (». 9H): 6.97 (d. 2H. J. 7Ht); *.74 
(s. 1H): S.27 (t. 2H); 4.74 (s. 1H) J 4.3* (d. 2H. J. 
7Hz); 3. SB (e. 3H); 2.60 (t. 2H. J- 7Hi > ; 1.4J-1.21 
(m. 4H) : O.B4 (t. 3H. J- 7HZ ) . 

PART 8 : Preparation of 2 -n-Buty 1 - 1 - t ( 2 • -car boxy- 
bi phenyl -4 -y 1 )methyl ) -4 -chlor o- & - ( 1 • 

napht hy lam inocar bony lam i noma thy 1 > - 

imldjxole 

The title compound was prepared from 2-n-butyl-l- 
[(2* -car borne t hoxy bi phenyl -4 -yl ) methyl J -4 -chloro-5- ( 1- 
naphthylaminocarbonylaminomethyl ) imidaioie by the 
hydrolysis procedure described in Example 14B. Part 
D. worx-up yielded 380 mg of white crystalline solid; 
m.p. 169-17S*. NMH (200 Kill. DMSO-d 6 ) A S.4S (8. 
1H): B.OS-7.03 (m. 1SH): 6,97 (s. 1H): S.J4 (s. 2M): 
4.30 (d. 211. J- *Hx>: 2.52 (t. 2H. J. 7Mt ) ; 1.48 (t Of 
t. 2H. J. 7.7Hr); 1.21 (t of g. 2H. J. 7.71U); O.BS 
(t. 3H. J • 7Hz). Anal. Calcd. for 

C 33 H 31 C1N 4°j" <H 2 O) 0.S : C ' 68 - 7? : »• 

S.60. N. 9.70. Found: C. 68. BB: H. S.67; N , 9.70. 
10 11 
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Example* 166-172 in. Table 11 were prepared or 
could be prepared using the appropriate itocyanate by 
the procedure described in Example 165. 


10 


15 


20 


25 


30 


35 


i o i a 

88015687 


193 
Table 11 


0 253 310 


H ? H 
N-C-N-R 



Ex . , 

166 n-Bu 

167 n-Bu 
166 n-Bu 

169 n-Bu 

170 n-Bu 

171 n-Bu 

172 n-Bu 


CI CH, 


CI CH 2 CH 3 

CI CH 2 CH 2 CH 3 


CI 


CI 


CH 2 CH 2 CH 2 CH 3 


CI CH(CH 3 ) 2 



CI 1-adamantyl 


.13 


COjH 
COjH 
CO H 


COjH 
CO H 


COjH 


H 


107-1*3 


10-14* 
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Exam ple 173 

Preparation of 2-n-Buty 1 - 4 -chloro-5-met hoxymet hy 1 - 
l-[(2'-((tetrazol-S-yl ) ami noca r bony 1 ) bi phony 1 - 4 -y \ ) - 

methvnimidazole . 

2-n-Butyl-l- [ <2' -ci r boxy bi phenyl -4 -yl ) methyl ]- 
4-chloro-5- (methoxyroethyl ) imidazole (1.0 Q) was firm 
converted to the corresponding acid chloride and then 
coupled to 5-aminot et raiole by the procedure in 
Example 78, Part C to yield 0.87 g of a yellow glass. 
Flash chromatography in 100\ ethyl acetate over silica 
gel yielded 77.1 ng of a white solid; n.p. 169-173*. 
NMR (200 KHz • CDC1 3 . DMSO-d^ 6 12.0 (br s # 1H)S 
7.73-7.30 (ra, 6H); 7.00 (d. 2H. J- 7HZ); S.18 (6, 2H): 
4.23 (6. 2H); 2.SS (t. 2H, J. 7Hz) 1.63 (t Of t. 2H. 
J- 7.7Hz); 1.31 (t Of Q, 2H # J. 7 # 7Hz); 0.84 (t. 3H, 

J- 7Hz ) . Anal, calcd. for C 2 4 H 26 C1N 7°2 #(H 2 0> 2 : 
C. 5S.87; H. S.86. found: C, S6.01: H. 6.01. 
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Examp le 174 

PART A: Prf|>ar,it Ion of 2 - n -Buty l - 4 -chl or o - 1 - ( ( 2 * 
( hyd r oxym* t hy 1 ) bi pheny 1 - 4 -y 1 ) met hy 1 ) - 5 - 

I nir 1 1\ CL* Y ™ C IhV 1 ) imidazole 

2-n-ilutyl-l-|2 , -ca r borne thoxybi phenyl -4 -y 1 )- 
methyl ]4 - chloro 5 - ( moi hoxymethyl ) imidazole (5.62 g, 13 
mmol. 1 eg) was dissolved in THF (50 mL) and to it vn 
slowly added a 1M lithium aluminum hydride solution in 
THF (39.5 mL. 39 mmol. 3 eq ) . The resultant mixture 
was refluxed under N 2 for 2 hours and worked up 
according to Meter and Fieser. V.l. p. 584 
(Steinhardt procedure) to yield 4.68 g of a light 
yellow oil which slowly crystallized. NMR (200 KM*, 
CDC1 3 ) 6 7.57 (bd« 1H. J • 7Hz ) : 7.47-7.20 (m, 5H) i 
7.03 (d. 2H, J» 9Ht); 5.18 (s. 2H); 4.58 («. 2H) J 4.32 
(6, 2H); 3.28 (a, 3H); 2.60 (t, 2H. J. 7Hz ) ; 1.67 (t 
of t. 2H f J • 7, 7Ht); 1.35 (t of q. 2H. J- 7.7Hl)j 
0.86 (t. 3H. J. 7Hz). Anal. Calcd. for C 2 3 H 27 C1N 2°2 J 
C. 69.25; H, 6.82; CI. 8.89. Found: C. 69.42: H. 
6.87; CI. 8.65. 


PART B: Preparation of 2 - n-Buty 1 -4 -chl or o- 1 - { ( 2 ' - 
( cyanomei hy 1 ) bi pheny 1 -4 -y 1 ) me t hy 1 J -5 - 

(me thoxvmet hvl ) i midazole 

2-n-Butyl-4-chloro-l-[(2' - ( hydr oxymet hy 1 > - 
bi phenyl -4-yl)methyl-5- (methoxymethy 1 )imidazole (4.68 
g) was converted to the title cyanoraethyl compound by 
the procedure described in Example 1. Part B. Work up 
yielded 5.20 g of a brown oil which was further 
reacted with purification. NMR (200 MHz . CDCl^) 6 
7.54 (m. 1H>: 7.40 (m. 2H): 7.28 (m. 3H) ; 7.08 (d, 2H, 
J- 10HZ); 5.23 (s, 2H); 4.33 (s, 2H): 3.63 (I, 2H): 
3.30 (s. 3H); 2.60 (t. 2H. J- 7Hz ) ; 1.70 (t Of t, 2H. 
J. 7.7HZ); 1.37 (t Of q. 2H. J. 7.7Hz); 0.90 (t. 3H, 
J. 7Hz), Mat* Calcd. lor C, M £ CIN^O : 
407.1764. Kouiid: 407.1 778. 
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PART C: Preparation of 2 - n - huty 1 - 4 -chl or o - 5 -me t hoxy - 
me thy 1 - 1- t (2 1 - ( ( t etr axol -5-y 1 )mct hy 1 )bi - 

Phenyl - 4 -vl) methyl 1 imidaxole 

2-n-Butyl-4~chloro-l-((2'- (cyanomethyl ) bi phenyl - 
4-yl )methyl ] - 5 - (me t hoxyme t hy 1 )imidaxole (5.20 g) was 
converted to the above tetratole in 2 days using the 
procedure of Example 90. Part C. Work-up and flath 
chromatography over tilica gel eluting with a gradient 
solvent system of 1:1 hexane/etfayl acetate to 1:1 
ethyl acetate/isopropanol yielded 3.13 g of a light 
yellow solid: m.p. 149 .0-152 . 5* . NMR (200 KHx . 
CDC1 3 > 6 7.37-7.15 <m. 6H); 6.96 (d. 2H. J. 9Hx ) : 
5.18 (S. 2H): 4.30 (8. 2H): 4,24 (S. 2H) : 3 . 27 (I, 
3H); 2.57 (t. 2H. J- 7HX ) ; 1.56 (t of t. 2H. J- 
7.7HX): 1.28 (t Of q • 2H. J» 7 t 7Hx>; 0.77 (t. 3H. J • 

7Hx). Anal. Calcd. for c 2 4 H 27 ClN 6° : C * 63 - 97 ' 

H. 6.03; CI. 7.86. round: C. 63.79: H, 6.04: CI. 

7.70. 

E yamPle 175 

Pre pa rati on of 2-n-Butyl-l*((3' - (car boxy methyl )bi - 
phenyl -4 -y 1 )methyll-4-chloro5( hydroxy methyl ) - 

imidaxole + dicvclohexylamlng salt _ 

2-n-Butyl-4-chloro-l-t(2'-( cyanomethy 1 ) bi phenyl - 
4-yl Jmethyl )- 5 - (met hoxyme t hy 1 ) imidaxole (2.60 g) and a 
1:1 mixture of concentrated aqueous MCI and glacial 
acetic acid (50 mL) were nixed together and then 
refluxed for 6 hours. The solvents were removed ifl 
vacuo and water (200 mL) was added to the residue. 
The pH was adjusted to 3 with concentrated KH^OH and 
this aqueous mixture was extracted with ethyl acetate 
(3 x 200 mL). The organic layers were combined, dried 
(MgS0 4 ) and the solvent removed Ijq vacuo to yield an 
oil. Subsequent flash chromatography in 60:40 ethyl 
acet at e/hexane to 100\ isopropanol yielded 1.07 g of a 
glass. Thic product was distolvetl in acetone and 
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dlcyclohexy lamini* w,it added (l vq ) , A gum 
precipitated which w*»t; r ed i t u o 1 ved with more acetone 
(total of 7*j ml.) and heal. Upon cooling, eolid 
precipitate wan obtained (291 mg ) : m.p. 11%. 0-137,0, 
NMR ehowc OCH 3 to be mitaing. NMR (200 Mill, 
CDCl^) 6 7.4 3 -7.1 3 (m. 6H>; 6 . 9S (d. 211. J- BHt); 
6.20 (6. 2H) 4.46 <s. 2H); 3.4b (a, 2H>; 2.76 <m, 2H)i 
2.60 <t, 2H. J- 7Hx); 2.00 1.03 (m t 24H); 0.87 (t. 311, 
J» 7Hz). Mast Calcd. 'for c 2 3 H 2S ClN 2°3 : 
412.15S4. round: 412.1*44. 


Example 176 

PART A: Preparation of 2 - n - Buty 1 - 4 -chl or o - 1 - ( ( 2 ' * 

( hydra z ido)biphenyl~4-yl)Bethyl]~6- (met hoxy - 

methyl) imidazole ; 

2-n-Butyl-l-M? , ~cjr borne t hoxyblphenyl-4-yl)» 
methylJ-4-chloro-S-(methoxymethyl)imidaxole (2, 00 g , 
4.7 mmol. 1 eq). hydrazine ( 1 . *> ml. 46 8 mmol, 10 tq) 
and methanol (30 mL) were mixed together and then 
refluxed for 3 day* after which l.S mL more of 
hydrazine wat added and the reaction refluxed for 
another day. More hydrazine (l.s mL) waft again added 
and the reaction waft refluxed for an additional day. 
The reaction was worked up by firet removing the 
hydrazine and methanol yaf . following by taking 
up the residue in ethyl *ceute (200 ml.) and waehing 
it with water (3 x 100 mL). The organic layer wae 
dried (MgSO^) and the solvent removed in v acup to 
yield 1.37 g of a white glaa*. NHR (CDC1 } . 200 
KHZ.) 6 7.67-7.31 (m, 4H); 7.«0 <d. 2H, J- 9Hl ) ; 
7.03 (d. 2H. J • 9HX); 7.S6 (be. 1H): *>.17 (». 2H); 
4.27 ( 6 , 2H): 3.2S (6. 3H):°2.S7 (t. ?H. J- 7Hl ) : 1,70 
(t Of t. 2H, 7,7HZ); 1.34 (t Of Q. 2H). J» 7.7HD: 
0.B6 (t. 3H. J- 7Mz). Anjl. Calrd. for c 2 3 H j7 ClN 4 0 ^ ; 
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196 

C. 64,70; H. 6.37; N. 13,12, Found: C. 64.47; H, 
6.35; N . 12.85. 

PAFT B: Preparation of 2-n-Buty 1 -4 -chloro-5-methoxy- 

methyl-l-(4-(2- { t r i f luor ome t hy 1 eu 1 f ony 1 hyd r a ~ 

z idolbi Phenyl -4 -vl Vmethv 11 Imidazole 

A solution of triflic anhydride (0.42 mL # 2,5 

mrool, 1.5 eq) in methylene chloride (2 mL) was slowly 

dripped into a stirred solution at -70*C of 2-n-butyl- 

4-chloro-l-l (2* -(hydratido)bi phenyl -4 -yl)methyl 1-5- 

(methoxymethyl ^imidazole (0.71 g, 1.7 mmol . 1.0 eq) 

and t riethy lamine (0.35 *L. 2.5 mmol* 1.5 eq) in 

methylene chloride (5 mL). The solution was stirred 

at ~78*C for 1 hour and then allowed to warn to room 

temperature. After 2 hours at room temperature, water 

(100 mL) was added, the pH adjusted to 5 and the 

aqueous layer extracttd with ethyl acetate (3 x 100 

mL). The organic layers were dried (MgS0 4 ) . the 

solvent removed in vacuo . and the residue flash 

chroma tog raphed over silica gel beginning in 1:1 

hexane/ethyl acetate and finishing in 100\ ethyl 

acetate to yield 380 mg of a light yellow glass. KMH 

(200 MHz . CDC1 3 > 6 7,82-7.15 (». 8H); 6,94 (d. 2H. 

J- 8H2): 5.13 (8. 2H); 4,25 (S. 2H); 3.17 (s, 3H); 

2.53 (t. 2H. J« 7Hz); 1.69 (t of t, 2H. J- 7.7Hz); 

1.27 (t Of q. 2H. J. 7,7H»); 0.81 (t. 3H. J- 7Hz ) . 

Past Atom Bombardment Mass Spectrum: Mass Calcd. for 

C^H^.ClF-iN.O.S: 559 , 15 . found : 559,12. 
2 4 2 6 3 4 4 

Example 177 

PART A: Preparation of 4 1 -Me t hy 1 b i pheny 1 - 2 - ca r boxa 1 de 

hY<?t : 

Methyl 4 • -methylbipheny 1 -2-carboxy late (20.00 Q. 
88 mmol. 1 eq) was dissolved in dry toluene (250 mL) 
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and cooled to ~7b m : Pi I &ot»u t y 1 a 1 um i num hydride (1,0 M 

in toluene. 220.0 mL. 220 mmoi, 2.2 eq ) was then 

dripped in 6lowly over 2S minute* Keeping the 

temperature under -70V When the addition wat 

complete, the mixture waa stirred at -70* for IS 

minuter and then methanol (10 mL) waa added 

cautiously* When gas evolution waa complete, the 

mixture was poured into a aolution of Rochelle salt 

(100 mL of saturated aolution plu* 600 mL water). Th# 

mixture was stirred or shaken until an extractable 

solution was obtained. The layers were separated and 

the aqueous layer extracted with ether (2 x 200 mL) . 

The organic layers were combined, dried (MgSO^) and 

the solvent removed JLn v«c\iq to yield 16.7 g of a 

light yellow oil. NMR (200 KHz, CDC1 3 ) 6 

7.S6-7.16 <m, 8H); 4 . S9 (s. 2H); 2.40 (s. 3H); 1.74 

(e. 1H). This oil (16.7 g, 84 mnol. 1 eq) was 

subsequently oxidized by dissolving in methylene 

chloride (100 mL) and stirring with sanganese dioxide 

(7.34 g. 84 mmol . l eq ) . After stirring for one day 

at room temperature, more manganese dioxide (14.68 g, 

168 mmol. 2 eq ) was added. The next day. 14.68 g more 

of manganese dioxide was again added. After another 

day of stirring, the reaction was filtered through 

Celitee and the filtrate evaporated to an oil. The 

oil was chromat ographed in 9:1 hexane/ethyl acetate 

over 6ilica gel to yield 1.1.4 g of a light yellow 

opaque oil. The above oxidation can also be performed 

using pyridinium chl or ochr oiti t e . NMR (CDCl^. 200 

MHz) A 9.98 (s. 1H); 8.01 <d. 1H. J • 7H2): 7.64 (t. 

1H. J- 7H2); 7.53-7.38 (m. 2H); 7.28-7.17 (m # 4H); 

2.43 (6. 3H). Mass Calcd, for C.-H.-O: 196.0888. 

14 12 

Found: 196.0881. 
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PART B: Preparation of 4 ' -Mt t hy 1 - 2 - ( 2 - n i t r ocr t hen- 1 - 

Yl ) bi phenyl 

4 • -Methylbiphenyl-2-carboxeldehydc (13.21 g, 
67.3 mmol (1.0 eq). nitromethane (4.74 mL. 87.5 mmol, 
1.3 eq). ammonium acetate (2.07 g. 26.0 mmol. 0.4 eq ) 
and glacial acetic acid (30 mt) were mixed and 
refluxed for 2 days, at which time more nitromethane 
(4.74 mL) and ammonium acetate (2.07 g) were added and 
the reaction was refluxed for an additional 5 hours. 
The reaction mixture was poured into ice water (300 
mL) and extracted with ethyl acetate (300 mL). The 
ethyl acetate layer was washed with water (3 x 200 
mL). the organic layer dried (MgS0 4 ). the solvent 
removed _& vacuo and the residue chr oma togr aphed in 
1:1 hexane/toluene to yield 11.22 g of a light yellow 
oil which crystallized. The product was 
recrystallized from wethylcyclohexane to yield 8.47 g 
of yellow crystals: m.p. 64. 0-6$, 0*. NMR (200 KHz , 
CDC1 3 ) 6 8.04 (d # 1H. J- 13HZ): 7.69 (d. 1H. J. 
9Hz) 7.59-7.37 (m. 4H); 7, SO (d # 1H. J • 13 Hi): 7.27 
(d. 2H. J. 7HZ): 7.19 (d. 2H. J- 7Hl ) : 2.41 (s. 3H). 
Anal. Calcd. for C ls H 13 N0 2 : C. 75,30; H. 5.48; 
N. 5.85. Found: C. 75.32: H, 5. 56; N. 5.58. 

PART C: Preparation of 4 1 -met hy 1 - 2 - ( 1 , 2 . 3 - 1 r i a i o 1 - 

4-yl ) biphenvl 

4 ■ -Methyl-2-(2-nitroethen-l-yl )bipheny 1 (6.58 g. 
27.5 mmol. 1 eq). sodium azide (5.40 g. 82.3 mmol. 3 
eq). and dimethyl6ulf oxide (minimum to dissolve 
everything) were mixed together and stirred at room 
temperature for 4.5 hours. Ethyl acetate (500 mL) was 
then added and the organic phase washed with water (3 
x 400 mL). The organic layer was dried (MgS0 4 ) and 
the solvent removed ij\ vacuo to yield 6.54 g of an 
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2S ht'Xarif/et hy 1 


acetate yielded 2.87 g of of a yellow c j 1 a t. c . NMH (200 
MHz. COCl 3 ) <S 7. 8 3 <m,. 1H); 7 . *> 1 - 7 . 3 2 (m. 311); 
7.18 (d # 211. J- 8117): 7.13 <d. 2H. J * 8H7 ) ; 7.03 (6. 
1H); 2.3B (b. 3H). MafiD Calcd. for C^H^N : 
23S.1110. round: 23S.1U1. 

PART D: reparation ol 4 ' -Methyl-2- ( N - ( t r i phe ny 1 - 

TLMiUf U - \* ? , 3 M r 1 A ? o 3 - 1 - Y 1 ) H P tUUl Y i 

4'- M* thy 1-2 (1. 2. 3-triaxol-4-yl)bi phenyl (2,61 
g. 11 mmol. i.o eg), t r i e t hy 1 an i ne (1.69 ml. 12 mmol, 
1 eg), t r i ty lbromide (3.86 g. 12 mmol. 1 eg) and 
methylene chloride (30 mL) were mixed and stirred at 
0°c and then allowed to wars to room itnperiturt. 
After 1 hour, ethyl acetate was added (200 mL) and the 
organic phase was washed with water (3 x 200 mL). The 
organic layer was dried (MgS0 4 > and the solvent 
removed Jjq vacuo to yield S.1S g of a yellow solid. 
This product was r ecrys t a 11 i zed from met hy 1 eye 1 ohexane 
to give 3.26 g of off-white crystals; m.p. 
181.0-182. SV NMR (200 M>l2 . CDC1 ) 6 8.18 (d, 1H. 
J« 7H2); 7.S0-7.16 (m. 12H): 7.0S-6.89 (m. 10 Hz ) ; 
6.47 (s. 1H); 2.S4 (s. 3H). Anal. Calcd. for 

C 34 H 27 N 3 : °* 8S -*°: H - ^70; N. 8.80. round: 
C. 86 . 60; H. *> . 80; N . 8.94. 

PART E: Preparation of 2 -n- Buty 1 - 4 - ch 1 or o ~ *» - 


4 * -Methyl - 2 - (N - ( t r i pheny 1 me t hy 1 )-1.2,3-triazol- 
4-yl )biph*nyl (3.14 g. 6.S7 mmoles) was brominated in 
the benzylic position by the procedure in Example 8S. 
Part B. uc i ny 'benzoy 1 per ox i de instead of A 1 liN as 


evaporation yielded 4.4S g of a crude nil which was 


hydroxymethyl-l-l (2* N- ( t r i pheny 1 me t hy 1 )- 
1.2,3-triazol-4-yl )bi pheny 1 - 4 -y 1 ) me t hy 1 J - 
imidazole 


radical initiator. 


Filtration of eurcinimide and 


used a l 
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This 

bromide (4.33 g, approx. 7.8 mmol. 1 eg) was alkylated 
onto 2-n-butyl-4-chloro-5-( hydroxy me t hy 1 ) imi da zo 1 e by 
the procedure described in Example 1. Part A. riaeh 
chromatography in 75:25 hexane/ethyl acetate over 
silica gel yielded a yellow solid (0.67 g) which was 
recrystal 1 ixed from carbon tetrachloride to yield 447 
rog of white crystals: a. p. 173 .0-176 . 5 # . KMP 
(CDC1 3 . 200 MHX) 6 8,03 (d. 1H, J- 9HX ) ; 7.51-7.14 
(ro. 14H); 6.98 (m, 6H): 6.86 (d, 2H. J- 9HX); 6.63 (e. 
1H): 5.15 (8, 2H): 4.33 <S. 2H): 2. S3 (t t 2H. J. 7Hx): 
1.15 (t of t. 2H. J • 7.7HI); 1.32 (t of q. 2H. J - 
7.7Hz); 0.87 (t # 3H, J • 7Hx>. Mass Calcd. for 
C 42 H 38 C1N 5° : 6 *3,276S. Found: 663.2762. 

PART F: Preparation of 2-n-Butyl -4-chloro-S -hydroxy- 
methyl-l-[(2'-1.2.3-triaxol-4-yl )bi phenyl - 
4-vnmethvIMmldazole 

2-n-Butyl-4-chloro-5-bydroxymethyl-l-( ( 2 * * (N- 
(triphenyl methyl )tr iaxol-4-yl )bi phenyl -4-yl ) methyl ] - 
imidazole (408 rog, 0.6 mmol. l eg). 1.4-dioxane (5 
mL). water (1 mL) and 4.0 N HC1 in dioxane (0.46 mL, 
1.8 mmol. 3 eg) were mixed and stirred at room 
temperature. After 2 hours, water was added (200 mL) . 
and the agueous layer extracted with ethyl acetate (3 
x 200 mL) . The organic layers were dried (MgS0 4 ) 
and the solvent removed iji vacuo to yield 260 mg of an 
off-white glass. Flash chromatography of the product 
in 100\ ethyl acetate over silica gel yielded 140 mg 
of a white glass. NKR (200 MHz. CDCl^) 6 7.82 (m, 
1H): 7.50-7.25 (m. 3H): 7.17 (d. 2H, J. 9Hx ) ; 6.98 (d. 
2H. J- 9HZ): 6.95 (s. 1H): 5.23 (s. 2H): 4.52 (s. 2H): 
2.58 (t. 2H. J. 7Hz): 1.63 (t Of t. 2H. J- 7.7Hz); 
1.30 (t of g. 2H. J. 7.7HZ); 0.82 (t. 3H. J * 7Hl). 
Mass Calcd. for C ii ciN t O: 4 2 1.1 669. Found: 
421.1 670 . 
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Exa mplos 178 and 179 
PANT A: rrt'i-rtirtt ion of Ethyl 3 - ( 4 - m* t hy 1 pheny 1 ) ~ 3 - oxo- 
? { a ) ) y 1) propanoate 


Kt hy 1 1 (4-methylphenyl)-3-oxopropanoate 
(prepared n described in W. Wierenga and H. 1. 
SKulnicK. J L Org. Chem. (1979), JJ.. 310) (63. 66 g, 309 
mmol. 1 eq ) vac added to a freshly prepared sodium 
ethoxide solution (Na, 7.43 g. 323 mmol, 1.05 eq; 
EtOH. 250 mL) . The ethanol was removed ^Jk vacuo and 
the residue was dissolved in DKP (250 mL). Allyl 
bromide (29,3 mL« 338 mmol. 1.1 eq ) followed by sodium 
iodide (4.56 g. 304 mmol. 1 eq ) were then added and 
the contents stirred overnight at room temperature. 
The DKK was removed iji vacuo , water (2S0 aL) was added 
and the aqueous layer extracted with ethyl acetate (3 
x 200 mL). The organic layers were dried (MgS0 4 ) 
and the solvent removed Jjj vacuo to yield 74.21 g of 
an amber oil. NMR (200 MHl. CDCl^) 6 7.81 (d. 2H. 
J. 10Hz); 7.30 (d. 2H. J- 10 Hi); 5.96-5.72 (m, 1H): 
5.21-5.00 (m, 2H): 4.41 <t. 1H, J. 7Hl ) ; 4.16 (q. 2H. 
J. 7M2): 2.78 (t. 2H, J- 7HX ) : 2.42 (s. 3H): 1.18 (t, 
3H. J * 7Hi). Anal. Calcd. for C 1S H 18 ° 3 : c - 
73.15; H # 7.37. Found: C. 73.10; H. 7. 38, 

PART B: Preparation of 3 -Car boe t hoxy - 4 - ( 4 -me t hy 1 - 
Phrny 1 ) -4- (oxo) but anal 


Ethyl 3- (4 -methyl phenyl )-3-oxo-2-(ally))- 
propanoate (74.21 g. 301 mmol , 1*0 eq), osmium . 
tetroxide (100 mg . cat.), sodium metaper iodat o 
(141.6 g, 663 mmol. 2.2 eq), ether (500 mL) and water 
(1 L) were mixed and stirred at room temperature. 
After 24 hours, an additional 110 mg of OsO^ was 
added and after another 24 hours, 200 mg more of 
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Os0 4 was added together with sodium meteper iodAte 
(190 g # 086 mmol, 3.0 eq ) . After 4 days, the leyers 
were sepAraied *nd the ether lAyer washed with Aqueous 
sodium bieuHitt (1 x S00 mL) followed by brine (1 x 
300 mL) . The ether layer was dried <MgSC> 4 ) and the 
solvent removed i£ vacug to yield 64.99 g of a dark 
brown oil. This oil was flash chroma tog r aphed over 
silica gel in 4:1 hexane/ethyl acetate to yield 37.* g 
of an amber oil, NMR (200 KHz . CDCl^) 6 9.79 (s t 
1H): 7.93 (d. 2H. J • 9Hl); 7,27 (d # 2H. J- 9Hl > ; 4.67 
(t. 1H, J- 7HI)J 4.13 (q, 2H. Jm 7Hx); 3.37-3.06 (AD 
multiple*, 2H); 2.40 (s t 3H): 1.14 (t. 3H. J • 7Hz). 
Anal. Calcd. for c 14 H l6 0 4 : C. €7.73; H. 6. SO. 
Pound: C. *7.S3j H. 6.S4. 

PAFT C: Preparation of 3~Cer boethoxy-2- (4 -methyl 

phtnYl ) tunn ; 


Ethyl 3-Ca r boat hoxy-4- (4 -methyl phenyl ) -4- (oxo ) - 
butanal (10.00 g). t r i f luor oacet ic anhydride (SO mL) 
snd trif luoroacetlc acid (2 drops) were mixed and 
stirred at 0» over ice and allowed to warm to room 
temperature. After 3 hours, more t r i f luor oacet 1 c 
anhydride (SO mL) together with tr if luoroacet ic acid 
(2 drops) were added at room temperature. The next 
i5 day. the solvent was removed la vacuo and the residue 
partitioned between 1 N NaOH (200 mL) and ethyl 
acetate (200 mL) . The layers were separated and the 
organic layer washed with 1 N NaOH (2 x 200 mL). The 
organic layer was dried (MgS0 4 ) and the solvent 
3Q removed ^ YJUtlUl to yield a brown oil (9.9S g) which 
was flAsh chromAtogr Aphed in 99:1 hexAne/ethyl Acetate 
to yield 2.S7 g of en off-white solid: m.p. 
79.0. 80. SV NHR (700 MHl f CDClj) 6 7,86 (d. 2H, 
J. 9H*); 7.42 <d. 1H. J * 2Hz); 7.26 (d. 2H, J • 9HX ) ; 

3S ' 10 5? 
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6.63 (d. 1H. J - 2 H z ) ; 4.34 (q. 2H. J- 7HZ > : ?.40 <e, 

3H); 1.34 (t. 3H. J * 7Hz ) . Anal. Calcd. for 

C\*H,„C> : C, 73.03; H, 6.13. Pound: C. 73. *2; 
14 14 3 

H . 6.30. 


PART D : Preparation of 2 n Bu t y 1 - 1 - [ 4 - ( 3 - ca r boxy f u r a n 
2-yl ) benzyl ) 4~chloro-S-( hydroxy met hyl)- 
imidazole (isomer A) and 2 -n-buty 1 - 1 - I 4 - ( 3 - 
carboxyfuran-2-yl)benzyl)-5-chloro-4~( hydroxy 

t hvn imidazole (liower B) 


3 -Cartoeihoxy-2 (4 -me t hy 1 pheny 1 ) fur an was 
br oir.i na i cd . alkylated, and saponified by the 
procedures described in Example 85. Parts B. C t and E . 

isomer A. the faster eluting isomer, was 

recryrtallized from acetonitrile; ».p. 158. 5-160.0*. 

NMR (TOO MHZ. DMSO d t ) 4 12.80 (bm« 1H); 7.92 (d, 

o 

2H. J a <>H) ; 7.82 <d. 1H. J * 2HX); 7.17 (d. 2H. J. 

9Hz); 6.84 <d. 1H. J- 2HZ); 5.30 (S, 2H). 5 . 30 (m. 

1H): 4 34 <fc, 2H); 2.47 (t. 2H. J- 7HZ ) ; 1.47 (t Of t. 

2H. J • 7.7112); 1.24 (t of Q. 2H. J- 7 , 7H2 ) ; 0,74 (t. 

3H, J • 7Hj>. Anal. Calcd. for c 2 o H 2 1 C1N 2°4 : 

C. f).7p; H. t.44; N. 9.12. Found: C, 61.66: H. 

S . 3 ; N . 9.09. 

IsoTr.fr B wa6 r e c r y c t a 1 1 i z ed from n i t r ome t ha ne / 
aceicr.iinle; m.p. 1 1 8 . S - 1 20 . 5 • . NMB (200 M)lz . 
DMSO-d.) <S 12. B9 <bm. 1H); 7.92 (d. 2H. J • 9Hz ) : 

6 

7,82 (d. 1H, J. 2Hz): 7.13 (d. 2H. J- 9Hz ) ; 6.83 (d. 

1H. J* 2 H z ) ; S.23 ( 6 . 2H); 4.93 (m. 1H> 4.29 (d. 2H, 

J- 7Hz): 2.57 (i,2H. J • 7HZ); 1.53 (t of t. 2H. J - 

7.7Hz): 1.27 (t of q. 2H. J. 7 . 7HZ ) : 0.77 (t. 3H, J • 
7Hz). Matt Calcd. for C 20 H 2 1 0 1 N 2°4 1 3*8.1190. 
Found : 388.1171. 
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Example 180 

PART A: Preparation of 1 - ( ( 2 1 -Car borne thoxybi pheny 1 - 4 - 
yl) methyl] -.2 -butyl-4-chloro-S- (2-methoxy- 

et hoxymet hoxymet hvl Mmi<ja?ole 

To a solution of 7 . SO mL of 1.6 M n-buty 1 1 i thi - 
um/hexane in SO mL of tetrahydrof uran at O* was added 
dropuise 1.S0 inL of t-butanol*. To this solution was 
added 4.S2 g of 1-1(2' -car borne t huxybi pheny 1 -4 -y 1 ) - 
methyl ] -2 -buty 1 -4 -chlor o-S-hydr oxymet hy 1 imidazole 
followed by 1.S0 ml of 7-met hoxyet hoxymethy 1 
chloride. The resulting solution was stirred at 2S* 
for 16 hours. The mixture was diluted with diethyl 
ether, washed with water and brine, dried over 
anhydrous sodium sulfate, filtered and concentrated. 
Column chromatography afforded 3. SO g of l-[(2'- 
car borne thoxybi phenyl -4-yl)ttethyl]~2-butyl-4-chloro-S- 
(2 -met hoxyet hoxymet hoxymet hyl)imidaxole. NHR (200 
MHz . CDC1 3 ) 6 7.83 (d. 1H): 7.S2 (t. 1H) : 7,40 (t. 
1H). 7.28 (m. 3H). 7.00 (d. 1H): S.19 (S, 2H) : 4.66 
(6. 2H): 4.48 (s. 2H); 1.67 (a. 2H>; 3.64 (S. 3H); 
3.S4 (m. 2H): 3.37 <*. 3H); 2. SB (t. 2H); 1.67 
(quint.. 2H); 1.34 (text.. 2H); O.SB (t. 3H). 

PART B: Preparation of 1 -{( 2 • - Ca r boxy bi pheny 1 - 4 - y 1 ) - 
methyl ] - 2 - bu t y 1 -4-chloro-S-(2-meihoxy- 

ethoxvmethoxvmethvl Umida»9)f 

A solution of 3. IS g of 1 - ( (2 ' - ca r borne t hoxy - 
bi pheny 1 -4-yl)methyl)-2-butyl-4-chloro-S- ( 2 -met hoxy- 
ethoxymet hoxymet hy 1 ) imidazole and 2.77 g of potassium 
methanethiolate in 12S mL of dimethyl formamide was 
stirred at 12S* for 4 hours. After cooling the 
solvent was removed i_n vacuo . and the residue was 
dissolved in water. The resulting aqueous solution 
was washed with diethyl ether, adjusted to pH 3 
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Xtjdp j6oipuio jyo umr\[oo • oTToTa uT paunuaouoo 
pup 'PiJ^lU ••ifjtns umtpos snojpAqup jaAO 
pajjp sva uopmoi ain Xuputj -auwq pup uountos 
aipuoqjpojq uafpoi \q\ 'jaiPA 'ptop o t jo moo jpXy 
\OI paqtPA spa uoti^ios 6uuia9dj am 

•ainao* tAma infa pamuP 3** ajruxiui 6uttooo 
"WY -sjnoq o? Jo; paxnuaj Aupuij pup 'sjnoy 
* ioj .53 i» paujis oi Aiao(3 pamjPA spa ajruxtui 

uojio*aj aqx ajcuxjw aqi o; pappp a;an au twptXxou lam 
jo qui 9C ' T pup aunoqd jouitXit iaii-M ;o x ui SSO 
'•02- l» sainujm or Jamoup ja^jv "aiozeptuit ( iXmaw 
-XxoifiauAxoqi«XxoMia«-z) - ^-oJoiMo - v - xAinq-z - [ tXvnaui 
-(tA-^-xAuaqd^qXxoqjPO«,2)]-x JO 6 T 2 ' I Xq panono; 

pappp spa aunoydJowtXmaui-N jo iw 92*0 'samuiui 
02 JOj # 02- if pajjfi* U **<1 P*M uounioa sjm JaijY 
'•02- 1* «Jo;ojoxqo jo i« » ux apjmpmjonXinaunp ;o 
*]« X ;o uopatoi v 0; atjAdojp pappp spa uuojojotno ;o 
T» 9 ap^Joxuo xXxrxo ;o iu r 20 jo uoxinios v 

*lo"Pl<4{ I (AlliliuAXAUiaiiiXxoy laAxoyiaui-zl 

-S-0J0XM0-p-xX>nq-2- 1 iA<|iaoi( tX- tAuaydxq 
- tXuoqjroou|oipXxoqiaw- , 2) ]-X jo uotipjpdajj o x M Yd 


MHC '!> MO :(H2 "lxas) Z fi :< H 2 

••lujnb) 09-T :(H2 rs*2 :(hc 'S) 0 *'c :<h* •«) 

es c :(H2 *s) er» :<H2 -3) > :( H 2 -s) 22*9 :(H2 01 

# P) so-*. :(hc •«) bz*l :(ht *i) 9r<. :(ht *i> 

J(HI *P) S6£ 9 ( C tOaD '2HH 002) HXN a[ozppimx 
-( tXmauiXxoqiaQiXxomaXxouiaoi-2)- s -o joxho-f- iXinq 
-2-[tXqiaumX-r-tXuaqd^qXxoqjpo- )2 ) ]- T ;o 6 
PJo;;p 01 aupinqojoiqo uiojj pazn leisXjoa j spa ^onpojd 5 
apniD aqx • pai* j ^uaouoo pup •paaautj 'aie;tr\9 
uinTPOS snojpXyup jaAo pawp ',autjq paqsPA 
*JaA sjaXei dtup6jo poutquioo am 'eptjomo auaiXyiam 
mta paiopjixa pup 'pjop ortoiqoojpXq \q\ 6utXoiduia 
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(elution: methanol /chloroform) furnished 0.21 g of 
l-[ (2 1 -methoxyaminocarbonylbiphenyl-4-yl ) methyl ]-2- 
butyl -4-chloro-5-(2-methoxyethoxymethoxymethyl ) - 
imidazole. NMR (200 MHz. CDC1 3 ) 6 7.65 (■• 1H); 
7.63 (d, 1H); 7.S3-7.33 (m. 5H); 7.05 (d. 2H); S.20 
(s, 2H); 4.67 (s. 2H); 4.47 (e, 2H); 3.63 <ra # 5H); 
3.5S (m. 2H); 3.36 (s. 3H); 2.56 <t. 2H); 1.67 (m. 
2H); 1.32 (hi, 2H); 0.87 (t. 3K). 
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PART D: Preparation of l-l (2 1 -Methoxyaminocar bonyl - 
bi phenyl -4 -yl )methyl)-2-butyl-4-chloro-5- 

hvdroxymethvllmidazole b 

A solution of 0.20 g of 1 - ( < 2 * -met hoxyami nocar - 
bonyl bi phenyl -4 -yl ) methyl ] -2 -butyl -4 -chloro-5- ( 2- 
methoxyethoxymethoxymethyl ) imidaxole in 60 ml of 1.5 M 
aqueous tetraf luorobor ic acid/acetonit r 1 1# was stirred 
for 20 hours at 2SV The reaction mixture was poured 
into dilute sodium bicarbonate solution, and the 
resulting mixture was extracted with diethyl ether. 
The combined organic phases were washed with brine, 
dried over anhydrous sodium sulfate, filtered, and 
concentrated. Column chromatography (elution: 
methanol /chlorof orm) provided 0.11 g of 1-1(2'- 
methoxyami nocar bony lbi phenyl -4-yl)methyl)-2-butyl- 


4 -chloro-5 -hydroxy methyl imidazole . 
COCl 3 ) 6 11.31 (br s. 1H); 7.48 (m. 
(m. SH); 7.09 (d. 2H) 
3.44 (s, 3H) ; 2.49 (t 


NMH (200 KHZ 
1H); 

5.27 (br s. 3H); 
2H); 1.4P, (quint 


7.41-7. 3i 
4.32 (d. 2H/ 

♦ r \ 


.2?' 


(sext.. 2H>; 0.60 It. jrt). 

The following compounds wer* prep 
to the procedures described in the abov* 


/ 
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NMH (200 MHz. DMSO-d.) 



10 


6 11.29 (br 8. 1H). 
7.48 (m. 1H). 7.33 (m. 
10H). 7.09 (d. 2H). 
S.27 (d. 2H). 4.67 (8. 
2H). 4.31 (s. 2H>. 2.47 
(t. 2H). 1.46 (quint.. 
2H). 1.21 (aext.. 2H) . 
0.76 (t. 3H). 


IS 


20 



6 10.81 (br s. 1H)« 
9.02 (br 8. 1H). 7.S5- 
7.35 (m, 6H), 7.11 (d. 
2H), S.26 (br s # 3H) # 
4.34 (d. 2H). 2. SO (t. 
2H). 1.49 (quint., 2H). 
1.25 (iixt., 2H), 0.78 
(t. 3H). 
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PART A: Preparation of 1 - ( ( 2 ' -Am i nobi pheny 1 - 4 -y 1 ) 
methyl ) - 2 - buty 1 - 4 -chlor o -5 - hydr oxymethy 1 - 

Imidazole 

This compound was prepared according to the 
procedure described in Example 141 t Part A. Trow 3.30 
g of 1-1(2* -ni t rob i phenyl -4 -y 1 ) me thy 1 ] -2 -butyl -4- 
chloro- 5-hydroxymethyl imidazole. 1.60 g of iron 
powder. 3.20 ml of acetic acid, and 160 mL of methanol 
there was obtained 2.05 g of 1 - [ ( 2 * - ami nobi pheny 1 - 4 - 
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yl) me thyl]-2-butyl-4-chloro-5- hydroxy met hy limidazole. 
NMH (200 MHZ • CDCl^) 6 7.45 (d. 2H): 7. 23-7. OB <m, 
4H>; 6.89-6.77 ( m . 2H): 5.27 (s. 2H); 4 . SS (br 8. 2H); 
2.62 (t. 2H): 1.69 (quint.. 2H) ; 1.37 (text.. 2H>: 
0.88 (t. 3H). 


10 


15 


20 


PART B: Preparation of l - { ( 2 • -Ami nobi pheny 1 -4 -y 1 ) - 
methyl ) - 2 buty 1 -4 -chloro-5- ( 2-methoxy- 

ethoxvmethoxvmethv l ) Imidazole 

This compound was prepared according to the 
procedure described in Example 180, Part A. from 2. 
g of l-[ (2 # -ami nobi pheny 1 -4 -y l ) methyl ]-2-butyl-4- 
chloro-5-hydr oxymethy 1 imidazole . 3.75 mL of 1.6 M 
n-butyllithium/hexane. 0.75 ml of t-butanol. 0.75 ml 
of 2-methoxyethoxymethy 1 chloride, and 25 »L of 
tetrahydrof ur an there was obtained 0.84 g of 
l-( (2 • -ami nobi pheny 1 -4 -y 1 )methyl 1-2 -butyl -4-chl or o-5 
{2-methoxyethoxymethoxymethy 1 ) imidazole. NMR (2 00 
MH2 . CDC1 3 ) 6 7.42 (d. 2H); 7.19-7.03 (m, 4H); 


03 


6.86 (m. 2H); 5.20 (e. 2H); 

2H); 3.67 (m, 2H). 3.54 (re, 

(t. 2H>; 1.67 (quint.. 2H); 
3H) . 


4.69 (m. 2H); 4.49 (m. 

2H); 3.37 (s. 3H); 2.59 

1 , 34 (sext . . 2H) ; 0.87 (t . 
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PART C: Preparation of 1 - H 2 1 -Tr i f luoroacetamido- 
bi pheny l-4-yl)meth'yl]-2-butyl-4-chloro-5- 

(? -*et ho x vtt hoxvmet hoxymet hvl ) imidazole 

To a solution of 0.B4 g of 1 -(( 2 1 -ami nobi pheny 1 
4-yl ) methyl ]-2- butyl- 4-chl or o-5- ( 2 -met hoxyet hoxy- 
methoxymethy 1 ) imidazole . 0.23 g of 4-dimethylamino- 
pyridine. 1.28 mL of t r iethylamine . and 10 mL of 
tetrahydrof uran at 25» was added dropwise 1.30 mL of 
trif luoroacet ic anhydride. The reaction mixture was 
Btirred at 25* for 4 hourr. and then was poured into 
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water. The resulting solution was adjusted to pH 4 
using 10\ hydrochloric acid and extracted withdiethyl 
ether. The combined organic phases were washed with 
water and brine, dried over anhydrous sodium sulfate, 
filtered, and concentrated vacuo . Column 
chromatography afforded 0.96 g of 1 - [ ( 2 * - 1 r i f luor o- 
acetamidobi phenyl-4-yl) met hy 11-2- bu tyl-4-chloro-5- 
(2-methoxyethoxymethoxymethyl ) -imidazole. NMR (200 
KHz . CDC1 3 ) 6 8.22 (d. 1H); 7.59 (br s. 1H); 7.44 
(m. 1H): 7.36-7.29 (m. 4H) : 7,12 (d. 2H) : S.23 (s. 
2H); 4.68 (6. 2H); 4.49 (s. 2H); 3.6S (m. 2H); 3.S4 
(m. 2H); 3.37 (s. 3H); 2.S6 (t. 2H): 1.67 (quint.. 
2H); 1.34 (sext.. 2H): 0.87 (t. 3H). 

PART D: Preparation of 1 - I { 2 1 -Tr i f luor oacet amido- 
bi phenyl -4 -y 1 ) methyl ) -2 - buty 1 - 4 -chl or o-S- 
HY<?r9xymet nyHpt<m 9 ; t ^ 

This compound was prepared according to the 
procedure described in Example 180. Pat't D. From 0.96 
g of l-((2 l -trifluoroacetamidobiphenyl-4-yl)methyl-2- 
butyl-4-chloro-S-< 2 -met hoxyet hoxymet hoxymet hy 1 ) - 
imidazole there was obtained 0.3S g of 1-1(2*- 
trifluoroacetamidobiphenyl-4-yl )methyl ]-2-butyl-4- 
chloro-S-hydroxymet hy 1 imidazole . KMB (200 MHz. 
2S CDC1 3 ) 6 8.24 (d, 1H); 7.89 (br s. 1H); 7.46 (m. 

1H); 7.32 (m. 4H): 7. IS (d, 2H): S.30 (s. 2H); 4.SS 
(d. 2H); 2.60 (t. 2H); 1.67 (br t, 1H). 1.70 (quint.. 
2H>; 1.36 (sext.. 2H); 0.88 (t. 3H>. 
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Example 184 

PART A: Preparation of 2 - ( 4 -Me thy 1 phenoxy ) - 

benzoic acid 

To a solution of 5.95 g of £-cre60l and 7.83 g 
of 2-chl orobenzoic in 50 nL of dimethy If ornanide at 25* 
was added, in portions. 14.50 g of anhydrous potassium 
carbonate. The resulting mixture was heated to 80*. 
and 0.10 g of copper(I) iodide was added. The reac- 
tion mixture then was refluxed for 16 hours. While 
6till hot the mixture was poured onto water-ice. The 
resulting suspension was filtered, and the filtrate 
was adjusted to pH 3.0 using aqueous hydrochloric 
acid. The precipitate was recovered by filtration. 
The crude solid was dissolved in an aqueous sodium 
hydroxide solution. This solution wa6 acidified to 
pH 6.0 using hydrochloric acid, filtered, and then 
acidified to pH 3.0. Filtration provided 5.67 g of 
2 - ( 4 -met hy 1 phenoxy 1 )benzoic acid which was employed in 
the following reaction without further purification. 
NMR (200 MHz . CDC1 3 >: 6 8.15 (d of d. 1H) : 7.42 
(d of d of d. 1H): 7.23-7.12 (m. 3H); 6.97 (d. 2H) ; 
6.80 (d. 1H); 2.37 (s. 3H). 
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30 


35 


PART B: Preparation of Methyl 2 - ( 4 -me t hy 1 phenoxy ) - 

benz oa t e 

A solution of 37.70 g of 2-(4-methylphenoxy ) - 
benzoic acid was 12.0 mL of concentrated sulfuric acid 
in 500 mL of methanol was refluxed for 14 hours. After 
cooling, the reaction mixture was concentrated i_n vacuo 
and the residue was added to a mixture of methylene 
chloride and water. The organic phase vae separated, 
washed with saturated sodium bicarbonate solution and 
brine, dried over anhydrous sodium sulfate, filtered, 
and concentrated. The crude product was Kugelrohr 
distilled (120-135°/0.025 torr) to furnish 35.08 g of 
1065 
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methyl 2 - ( 4 -me t hy 1 phenoxy 1 ) benzoa t e . m.p. 31-34*. NMR 
(200 KHz. CDC1 3 ) 6 7.87 (d of d. 1H); 7.39 (t of d. 
1H); 7.11 (m. 3H); 6.88 (m. 3H): 3.81 (6. 3H); 2.30 
(6. 3H). 

PART C: Preparation of Methyl 2 - ( 4 -br omomethy 1 - 

phenoxy )benzoate 

A solution of 35.08 g of methyl 2-(4-metbyl- 
phenoxy ) benzoa te . 25.7 g of N-bromosuccinimide . 0.57 g 
of azobisi60butyroni trile. and 1200 &L of carbon 
tetrachloride was refluxed for 3 hours. After cooling 
to room temperature the resulting suspension was 
filtered and then concentrated it\ vacuo to provide 
4.51 g of crude methyl 2 -( 4 -br omomethy 1 phenoxy ) benz - 
oate which was used in a subsequent reaction without 
further purification: NMR (200 KHz . CDCl^): 6 
7.92 (d of d. 1H); 7.45 (t of <3 . 1H) ; 7.16 (m. 3H) : 
6.90 (m. 3H); 4.49 (s. 2H) ; 3.83 (6. 3H) . 

PART D: Preparation of 2-Butyl-4-chloro-l- t 4-(2- 
carbomethoxyphenoxy)benzyl ] -5-hydr oxy- 

met hyl imidazole 

To a suspension of 7.51 g of sodium methoxide in 
100 mL of d ime thy 1 f ormamide at 25* was added a solution 
of 26.50 g of 2 - bu t y 1 - 4 ( 5 ) -chl or o - 5 ( 4 ) -hyd r oxyme t hy 1 - 
imidazole in 100 mL of DMF . The resulting mixture was 
stirred at 25* for 0.25 hours; to thi6 mixture was 
added dropwise a solution of 45.1 g of methyl 2-(4- 
bromomethy lphenoxy )benzoate in 100 mL of DMF. 
Finally, the reaction mixture was stirred at 40 # for 
4 hours. After cooling to 25*. the solvent was 
removed ir\ vacuo . The residue was dissolved in ethyl 
acetate, and this solution was washed with water and 
brine, dried over anhydrous sodium sulfate, filtered, 
and concentrated. Column chromatography on 6ilica gel 
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( elut i on : 10-25X ethyl acetate/benzene) afforded 7.80 g 
of 2-butyl-4-chloro-l-[4-( 2 -car borne t ho xyphenoxy ) - 
benzyl 1 -5-hydr oxymethy 1 imidazole . NMR (200 MHz, 
CDC1 3 ) 6 7.92 (d. 1H): 7.48 (t. 1H): 7.21 (t. 1H) ; 
6.93 (m. 5H); 5.23 (6, 2H) ; 4.48 (6. 2H); 3.79 (6. 
3H); 2.56 (t. 2H); 1.65 (quint.. 2H); 1.34 (sext., 
2H): 0.88 (t. 3H). 

PART E: Preparation of 2 -Bu ty 1 -4 -ch 1 or o - 1 - ( 4 - ( 2 - 
car boxy phenoxy ) benzyl ] -5-hydr oxymethy 1 - 

imidazole 

A solution of 7.70 g of 1- t 4 -{2-carbonethoxy- 
phenoxy ) benzyl] - 2- butyl -4 -ch lor o- 5-hydr oxymethy 1 
imidazole in 250 oL of ethanol and 125 mL of 10\ 
aqueous sodium hydroxide was refluxed for 5 hours. 
After cooling, the reaction mixture was filtered, and 
the solvent was removed in vacuo. The residue was 
dissolved in water, and the solution was acidified to 
pH 3.5 using hydrochloric acid. The precipitated 
solid was recovered by filtration and r ecrysta 1 1 ized 
from acetone to furnish 6.52 g of 2-buty 1 -4 -chloro-1- 
[4-(2-carboxyphenoxy)benzyll -5-hydr oxymethy 1 imidazol e . 
m.p. 178-180°. NMR (200 MHz. DMSO) 6 7.79 (d. 1H) ; 
7.53 (t. 1H); 7.23 (t, 1H); 7.07 (d. 2H); 6.94 (d. 
1H); 6.87 (d. 2H); 5.18 (6. 2H): 4.32 (6. 2H); 2.47 
(t. 2H); 1.46 (quint.. 2H): 1.23 (sext.. 2H); 0.78 
(t. 3H). 

The following compounds have been or could be 
prepared by the above procedures. 
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NO . Ft 


IBS n butyl 


186 n-butyl 


187 n-butyl 
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188 n- propyl 


189 n-propyl 


190 CM 2 OCM 2 CH 2 CH 2 


R 7 R 8 


H CH 2 OH 


CI CH 2 OH 


CI CH 2 OH 4 


CI CH-OH 4 


COjH 
CCy, 


166-167 


C0 2 H 


CI CH 2 OH «_ N 
CH 


COjH 


CI CH-OH 4 S-/ 
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CI CH OH *.U—C \ 


1068 88015687 


CH^ 


DERWEI^ PUBLICATIOJNS LTD. 


10 


15 


20 


0 253 310 

216 
Example 192 

PART A: Preparation of 1 - ( 4 -Benzy 1 oxy benzy 1 ) -2 -buty 1 - 

4-chloro-S-hydr oxvroet hvl imidazole 

To a suspension of 1.43 g of sodium methoxide in 
20 mL of dimethylf orrcamide at 25* was added a solution 
of 5.00 g of 2-butyl-4<5)-chloro-5(4)-hydroxymethyl- 
imidazole in 15 mL of dimethylf ormamide (DMF). The 
resulting mixture was 6tirred at 25* for 0.25 hours, 
and then to thi6 mixture was added dropwise a solution 
of 4 -benzy 1 oxybenzy 1 chloride in 15 mL of DMF . 
Finally, the reaction mixture was stirred at 40*, 
the solvent was removed in. vacuo . The residue vac 
dissolved in ethyl acetate, and this solution was 
washed with water and brine, dried over anhydrous 
sodium sulfate, filtered, and concentrated. Column 
chromatography on silica gel (elution: 10-25\ ethyl 
acetate/benzene) afforded 3.27 g of 1 - (4 -benzy loxy- 
benzyl ) -2 -buty 1 -4 -chl or o-5-hydr oxymethy 1 imidazole ; 
m.p. 115-llf; NMR (200 MHz, CDC1 3 >: 6 7.39 (m. 
5H): 6.94 (6. 4H): 5.15 (s. 2H) ; 5.04 (6, 2H) : 4.47 
(bs. 2H): 2.56 <r. 2H); 2.07 (bs. 1H) ; 1.63 (quint.. 
2H); 1.32 (sext.. 2H); 0.87 (t, 3H) . 


25 


30 


PART B: Preparation of 1 - ( 4 -Hydr oxybenzy 1) -2 -bu ty 1 -4 - 

chloro-S-hydroxyreet hy 1 imidazole 

A mixture of 0.50 g of 1 -( 4 -benzy 1 oxy benzy 1 ) -2- 
butyl-4-chloro-5-hydroxyroethylimidazole, 0.50 g of 10\ 
palladium/carbon and 40 mL of t et rahydr of uran was 
6tirred at room temperature under hydrogen gas (1 
atm.) for 6 hours. The mixture was filtered through 
Celitefc under nitrogen, and the resulting solution 
wa s concentrated i_n vacuo . The crude product wa6 
extracted with hot chloroform. After cooling, the 
chloroform mixture was concentrated in vacuo . and the 
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resulting solid was washed with hexane to afford 0.16 
g of l-(4-hydroxybenzyl)-2-butyl-4-chl or o -S-hyd r oxy - 
methyl imidazole; NMR (200 MHz. DMSO-d £ ): 6 9.43 
(6. 1H); 6.81 (A 2 B 2 . 4H); 5.21 (t. 1H): S.10 (s # 
2H); 4.33 (d. 2H); 2.47 (t. 2H): 1.44 (quint 2H) ; 1.23 
(sext . . 2H) ; 0.79 ( t. 3H) . 
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PART C: Preparation of 1 - [ 4 - ( 2 -Cyanobenzy 1 oxy ) benzy 1 ] - 

2-butvl-4 -chl oro-S-hyoroxyraet hvl imidazole 

To a solution of 1.00 g of 1 - ( 4 -hyd roxybenzy 1 ) - 
2-butyl -4 -chl or o-5-hydr oxymetbyl imidazole in 15 mL of 
DKF at 25° was added 0.18S g of sodium nethylate. and 
the resulting mixture was stirred at 2S 9 for 0.25 
hours. To this mixture was then added a solution of 
0.80 g of a-broroo-o-tolunitrile in 5 »L of DKF. The 
reaction mixture was 6tirred at 25* for 16 hours. The 
solvent was removed i_n vacuo . and the residue dis- 
solved in ethyl acetate. This solution was washed 
with water and brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated in vacuo . Column 
chromatography on silica gel (elution: 10-25X ethyl 
acetate/benzene) provided 0.76 g of 1- [ 4 - ( 2 -cyano - 
benzyloxy)benzyl ] - 2 - buty 1 - 4 -chl or o-5-hyd r oxy me thy 1 - 
imidazole; KMR (200 MHz. CDC1 3 ): 6 7.73-7.59 (m. 
3H); 7.44 (m. 1H); 6.96 (s. 4H): 5.23 (6. 2H); 5.14 
(S. 2H); 4. SO (d. 2H); 2.57 (t. 2H); 1.66 (quint.. 
2H): 1.33 (sext.. 2H): 0.87 (t. 3H) . 


30 


35 


PART D : 1 - [ 4 - ( 2 -Cy a nobenzy 1 oxy ) benzyl ]-2- buty 1-4- 

chloro-5-cyanoiaethvlimidazole 

To a solution of 0.76 g of 1 -[ 4 -( 2 -cyanobenzy 1 - 
oxy)benzyl ]-2-butyl-4 -chl or o -5 -hydroxy methyl imidazole 
in 20 mL of chloroform at 25* wa6 added dropwise 0.95 
tt.L of thionyl chloride and the mixture was stirred at 
25° for 2 hours. The solvent wa6 removed in vacuo . 
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The residue was dissolved in 20 mL of toluene, and 
then the toluene was removed i_n vacuo . Finally, the 
residue was dissolved in 10 mL of dimethyl sulfoxide, 
and the resulting solution was added to a solution of 
0.71 g of sodium cyanide in 10 nL of dimethyl6ulf oxide . 
The mixture was stirred at 25* for 1 hour and then 
poured into water. This emulsion was extracted with 
ethyl acetate; and the combined organic phases were 
washed with water and brine, dried over anhydrous 
6odium sulfate, filtered, and concentrated. Column 
chromatography on silica gel (elution 0-2S\ ethyl 
acetate/benzene) afforded 0.67 g of 1 - [ 4 - ( 2 -cyano- 
benzyloxy ) benzyl ] -2-buty l-4-chloro-5-cyanoroethyl - 
imidazole: NMR (200 MHz. CDC1 3 >: 6 7.79-7.60 (m. 
3H): 7.47 (m. 1H): 7.00 (s. 4H): 5.24 (6. 2H): 5.14 
(6 # 2H); 3.46 (s. 2H); 2.66 (t. 2H); 1.71 (quint... 
2H); 1.40 (sext.. 2H) ; 0.92 (t. 3H) . 
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25 
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PART E: 1- [4 - (2-Carboxybenzyloxy ) benzyl ) -2 -butyl -4- 

chloroimidazole-5- acetic acid 

A solution of 0.65 g of 1 - [ 4 - ( 2 -cyanobenzyloxy ) - 
benzyl ]-2-butyl-4 -chl or o- 5-cyanome thy 1 imidazole in 20 
mL of ethylene glycol and 10 mL of 10\ aqueous sodium 
hydroxide was refluxed for 14 hours. After cooling, 
the reaction mixture was filtered, and the solvent was 
removed in vacuo. The residue was dissolved in water, 
and the solution was acidified to pH 3.5 using hydro- 
chloric acid. The precipitated solid was recovered by 
filtration and r eery 6 1 a 1 1 i zed from aqueous ethanol to 
furnish 0.21 g of 1 -[ 4 -( 2 -ca r boxy benzyl oxy ) benzyl ] - 
2-butyl-4-chloroimidazole-5-acetic acid. m.p. 
170-172*; NMR (200 MHz, DMSO-d.): 6 12.9 (bS. 2H) ; 

o 

7.94 (d. 1H); 7.61 (d. 1H): 7.60 (t. 1H): 7.46 (t, 
1H); 6.99 (6. 4H); S.4S (6. 2H); 5.11 (s. 2H); 3.49 
(s. 2H): 2.52 (t. 2H); 1.48 (quint.. 2H); 1.24 (sext.. 
2H) : 0.82 ( t . 3H) . 
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Example 19 3 

PART A: Preparation of 1 - ( 4 -Hy d r oxy benzy 1 ) - 2 -buty 1 - 5 - 

hvdroxymethyl imidazole . 

A mixture of 1.00 g of 10\ palladium/carbon and 
1.00 g of l-(4-benzyloxy benzy l)-2-bu tyl-4-chloro-S- 
hydroxyrr.e t hy 1 imidazole in 20 nL of methanol was 
6tirred at 25* for five ainutes. Hydrogen gas was 
bubbled into the solution, and the mixture was stirred 
under hydrogen gas (1 atra.) at 25* for 2 hours. The 
mixture was filtered, and the resulting solution 
concentrated in vacuo to furnish 0.75 g of l-(4- 
hydr oxy benzyl ) - 2 - buty 1 - S -hydr oxyme t hy 1 imida zol e : NMR 
(200 KHZ. DMSO-d 6 ): 6 9.75 (bs. 1H): 7.55 (S. 1H) ; 

6.91 (A 2 B 2* 4H>: S ' 80 (bS# 1H>: S ' 35 (6# 2H): 4#4S 
(s # 2H); 2.89 (t. 2H); 1.44 (quint. 2H) ; 1.21 (text.. 

2H): 0.80 (t. 3H). 

PART B: Preparation of 1 - [ 4 - ( 2-Car boxybenzy loxy ) - 

benzyl 1 -2 -butyl -5-hydroxvmethvl imidazole 

The title compound va6 prepared from l-(4- 

hydr oxy benzy 1 ) -2 -buty 1 -5 -hydr oxyme thyl imidazole U6ing 

the alKylation and hydrolysis procedures described in 

Example 192. Parts C and E . m.p. 115-116*; NMR (200 

MH2. DMSO-d-): 6 7.92 (d. 1H); 7.59 (m. 2H); 7.43 
o 

(m. 1H); 6.95 <A 2 B 2 . 4H); 6.74 (S. 1H); 5.40 (6. 
2H); 5.11 (s. 2H); 4.31 (6. 2H): 2.48 (t. 2H) ; 1.47 
(quint.. 2H); 1.23 (sext.. 2H) : 0.77 (t. 3H) . 

Example 194 

PART A: Preparation of 1 - ( 4 - ( 2 -Cy a nobenzy 1 oxy ) benzy 1 ] - 

2- butyl -4 -chl oro-5-methoxvmethv 1 imidazole 

To a solution of 0.29 g of 1 - [ 4 - ( 2 -cyanobenzy 1 - 
oxy)benzyl ] - 2- butyl -4 - ch 1 or o - 5 -hy d r oxyme t hy 1 imi da zo 1 e 
in 6.0 mL of dimethyl sulfoxide at 25° was added 0.93 
g of potassium t -butoxide followed by 0.060 mL of 
10 7 2 
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methyl iodide. The reaction mixture was stirred at 
25° for 2.S hours and then was poured into water. The 
aqueous emulsion was extracted with ethyl acetate; the 
organic phases were combined and washed with water and 
brine, dried over anhydrous sodium sulfate, filtered, 
and concentrated i_n vacuo . Column chromatography on 
silica gel (elution: 5-25\ ethyl acetate/benzene) 
furnished 0.17 g of 1 - [ 4 - ( 2 -cyanofcpnzy 1 oxy ) benzy 1 ) -2- 
butyl-4-chloro-5-methoxymethyl imidazole: NMR (200 MHz. 
CDC1 3 ): 6 7.72-7.57 (m. .3H): 7.43 (m. 1H) ; 6.94 (s # 
4H); 5.22 (s. 2H): 5.04 (6, 2H) ; 4.27 (6. 2H) ; 3.26 
(6. 3H); 2.56 (t. 2H): 1.65 (quint.. 2H); 1.33 (sext., 
2H): 0.88 (t. 3H). 


IS 


20 


PART B: Preparation of 1 - [ 4 - ( 2 - Ca r boxy benzy 1 oxy ) - 
benzy 1 ] -2 -butyl - 4 -chlor o- 5-methoxymethyl- 

imidazole 

The title compound was prepared from l-[4-(2- 
cya no benzyl oxy )benzyl )-2-butyl-4-chloro- 5 -me thoxy- 
methyl imidazole via the hydrolysis procedure described 
in Example 192. Part E; N*MR (200 MHz. DMSO-d 6 ): 6 
7.91 (d. 1H); 7.57 (m f 2H); 7.42 (m. 1H) : 6.97 
(A 2 B 2 . 4H); 5.41 (S. 2H); 5.09 (S. 2H): 4.27 (3. 


25 


2H): 3.17 (s. 3H); 2.49 (t 
1.21 (sext.. 2H): 0.79 (t. 


2H); 1.44 (quint. 2H): 
3H) . 


30 


The compounds shown in Table 13 where X - 
-OCH^- were prepared or could be prepared employing 
the above procedures of Examples 192-194 and 
procedures previously described. 
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R 



EX . 

No. R 


R 7 R 8 


13 


MPCC) 


19S n-butyl CI CH 2 OH 


196 n-butyl 


CI CH 2 OH 


,oc„ 2 hQ 

3>OCH 2 - ^ ^ 


(oil)* 


197 n-butyl 


CI C» 2 OCH 2 CH 3 «^OCH 2 



198 n-butyl CI C^OCH^H^ « - OCH 2 



199 n-butyl CI CH 2 OCCH 3 4 - OCH 2 


CO-H 


200 CH 3 OCH 2 CH 2 - 


F F 

201 n pr cry 1 


CI CH 2 OH 4 CCH 2 



C0 2 H 


10 7 4 


CF CH 2 OH 
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a NMR (200 MHz . DMSO-d £ ): 6 7.91 (d. 1H): 

o 

7. SB (m. 2H); 7.42 (m. 1H): 6.9B (A 2 B 2' 
4H); S.42 (S. 2H): 5. IS (s. 2H); 4.32 (6, 
2H); 2.48 (t. 2H); 1.44 (quint.. 2H) ; 1.23 
(66X1.. 2H): 0.79 (t. 3H). 
b NMR (200 MHZ ♦ CDC1 ) : 6 8.13 (d. 1H) ; 

7.75 (d. 1H); 7. SB (t. 1H); 7.39 (t. 1H) ; 
6.88 (* 2 B 2 . 4H); S.S1 (6. 2H) ; 5 . 04 (S # 
2H): 4.9S (s, 2H); 2.60 (t. 2H) ; 1.83 (s t 
3H): 1.6S (quint.. 2H); 1.32 (sext.. 2H); 
0.85 (t. 3H), 


Example 202 

PART A: Methvl 2- t 4 - (Bromomethvl ) benz oyl Ibenioat 

Methyl 2-toluylbenzoate (CA reg. * 6424-25-5: 
available by simple eater i f icat ion of commercially 
available 2-toluylbenzoic acid) (10.00 g, 39.3 mmol. 
1 eq). N-bromosuccinimide (7.00 g. 39.3 mmol. 1 eq), 
benzoyl peroxide (1.0 g) and 100 mL carbon tetra- 
chloride were mixed and refluxed overnight (peroxide 
added last). The mixture was filtered and 250 mL of a 
100 g/1 aqueous solution of sodium bisulfite solution 
was added. The layers were separated and the organic 
layer was dried (MgS0 4 ) and concentrated. The brown 
solid residue was r ecryst a 1 1 i zed from ether/hexane to 
give 6.47 g of product: m.p. 88. 2-91. S*. NMR (200 MHz. 
CDC1 3 ) 6 8.07 (d. 1H. J- 7Hz): 7.82-7.07 (m. 7H): 4,50 

(s. 2H); 3.67 (s. 3H). Anal. Calcd. for c 16 H 1 3 0 j Br: 

C. 57.68: H. 3.93: Br. 23.98. Found: C. 57.84: H. 

4.04: Br 23.99. Mass Calcd. for c 16 H 1 3°3 Br: 

332.0048. Found: 332.0033. 
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PART B: Preparation of 2 - Bu ty 1 - 1 - [ 4 - ( 2 -car borne t hoxy- 

benjoy 1 ) benzyl ] 4 -chloro-S -hydroxy me thy 1 - 
im idazo le [ 


To a solution of 2 - bu ty 1 - 4 -chl or o- 5 - ( hydr oxy- 
methyl ) imidazole (11.12 g. 54 mmol. 1 eq ) in 200 mL 
methanol was added dropwise a freshly prepared todiun 
methoxide solution (1.36 g Na . S9 mmol. 1.1 eq in SO 
mL MeOH). After stirring for 0.5 hours, the methanol 
was removed in vacuo and the resultant glass was 
dissolved in 200 mL DKT . To this mixture was added a 
solution of methyl 2 - ( 4 . (bromomethyl )benzoyl Jbentoate 
(18.00 g. 59 mmol. l.l eq) in DMF and the entire 
contents was stirred overnight under N 2 at room 
temperature. The solvent was then removed in vacuo 
and the residue dissolved in 500 mL ethyl acetate and 
S00 mL H 2 p- The layers were separated and the aqueous 
layer was extracted twice with 500 mL portions of 
ethyl acetate. The organic layers were dried and 
concentrated and the crude product flash chroma* 
tographed to separate the two regioisomers in 60:40 
hexane/ethyl acetate over silica gel. The faster 
moving isomer was isolated to yield 14.72 g of a 
glassy solid. NHR (200 MH2 . CDC1 3 ) 6 8.03 (d. 1H. J- 
7HZ); 7.67 (m, 4H); 7.36 (d, 1H. J- 7Hz): 7.05 (d. 2H. 
J- 7H2); 5.28 (s, 2H); 4.43 (s. 2H); 3.63 (s. 3H) ; 
2.53 (t. 2H. J» 7HI); 1.60 (t of t. 2H. J- 7.7HI); 
1.30 (t of q. 2H. J- 7.7H2); 0.87 (t. 3H. J- 7HX ) . 
Mass Calcd 
round: 586.1285 


for C 2 5 H 26 Clr 3 N 4°5 S: SB6.1264 
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PART C: 2-Butyl-l-[4- ( 2 -Ca r boxy be nz oy 1 ) benzyl ]-4- 

chloro-S-(hydroxvmethvl ) imidazole _ 

2-Butyl-l-(4-(2-car borne t hoxybenzoy l)benzyl]-4- 
chloro-5-hydroxymet hy 1 imidazole (500 mg . 1.13 mmol. 
1 eq ) . 0.5 N KOH in methanol (2.27 mL. 1.14 mmol. 1 
eq). and 0.5 raL of H^O were mixed and stirred. 
After 6 hours, water (SO mL) vac added and the pH vat 
lowered to 3-5 with cone. HC1 . The aqueous mixture 
was extracted with ethyl acetate (3 x 50 mL) and the 
organic layers were dried (MgSO^) end concentrated 
to give 200 mg of product; m.p. 


90.0-95 .0< 


NMR (200 


MHz • CDC1 3 ) 6 8.05 (d. 1H. J- 7Hz ) ; 7.48-7.75 (a. 
4H); 7.37 (d. 1H. J ■ 7Hz); 7.00 (d. 2H. J- 7H2): 5.20 
(6 # 2H): 4.40 (S. 2H); 2.45 (t. 2H. J- 7Hz ) ; 1.50 (t 
of t. 2H # J- 7HZ); 1.25 (t of q. 2H. J- 7Hz); 0.79 (t. 
3H. J- 7Hz). Anal. Calcd. for C^H^CIN-O • (CH.OH) : C. 

2 3 2 3 2 4 J 

62.81; H. 5.93; Pound: C. 62.95; H. 5.99. Mass spec- 
trum shows M-H 2 0. Mass Calcd 
406.1235. Found: 408.1228. 


for C 23 H 23 C1N 2 0 4- H 2 0: 
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Example 203 

Preparation of 2-i.-Butyl-l-[4-(2-carboxybenzoyl)- 

benzvl -4 -hydroxy met hv 1 -5-chlorimidazole 

Using the procedure of Example 202. 2-n-butyl-l- 

[ 4 - (2 -car boxy benzoyl )benzyl)-4 -hydroxy methyl -5-chloro- 

imidazole was prepared from 2 - n - bu ty 1 - 1 - [ 4 - ( 2 -ca r bo - 

me thoxy benzoyl )benzyll-4 -hydr oxymet by 1 -5-chloro- 

imidazole. m.p. 214.0-216.0*. NMR (200 MHz. CDCl^ ♦ 

DMSO-d-) 6 8.07 (d. 1H, J- 7.7Hz); 7.32 (d. 1H, J- 
o 

7Hz); 7.10 (d. 2H. J- 7HZ): 5.19 (s. 2H) ; 4.50 (s. 
2H); 2.61 (t. 2H. J. 7Hz); 1.63 (t of t. 2H. J- 
7.7Hz); 1.33 (t of q. 2H. J • 7.7Hz); 0.87 (t. 3H. J • 
7Hz). Titration of the product with 1.000 H NaOH 
6howed the presence of exactly one acidic 


functionality. Anal. Calcd 


for C 23 H 23 C1N 2 0 4 
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22b 

C. 64.71; H. S.4}; N, h.S6. Found: C, 64. 7S; H, 
5.30; N , 6 . 6 S . 

E x a mp le 204 

PART A: Preparation ol 2 - Bu t y 1 - 1 - [ 4 - C 2 - ca r borne thoxy - 
benzoyl)benzyl]-4-chloro-5- ( ch 1 or owe thy 1 ) - 

imida z ole, hydrochlori de salt 

2-Butyl-l-[4-< 2 -car borne thoxy be nzoy 1 ) benzyl) - 4- 
chlor o-5-hydr oxymet hy 1 imidazole (S.00 g. 11.3 mraol. 
1 eq) va6 dissolved in SO n>L chloroforn and to this 
solution was dropwise added thionyl chloride (4.13 »L. 
S6.6 mrool. 5 eq ) with stirring at room temperature. 
After 4 hours, the solvent and excess thionyl chloride 
were removed by rotary evaporation. Toluene (100 mL) 
was added to the residue and the solvent again removed 
by rotary evaporation. Toluene was again added and 
while evaporating the second time, product crystallized 
from solution yielding 2.91 g of a white solid: m.p. 
139. 0-143. S* . NHR (200 MHz. CDCl^) 6 8.07 (d. 1H, 
J- 7HZ); 7,80 (d. 2H. J. 10HZ); 7.68 (t. 1H. J- 7HX): 
7. SB (t. 1H. J- 7HZ); 7.3S (d. 1H. J- 7Hz ) ; 7.13 (d. 
2H. J- 10HZ); S.43 (*. 2H): 4.42 (6. 2H); 3.67 (S. 
3H); 2.96 (m, 2H); 1.7S ( m . 2H); 1.39 <m. 2H) : 0.88 
(t. 2H. J- 7Hz). Mass Calcd. for ^ 24 H 24 C1 2 N 2 °3 : 
4S8.1162. round: 4S8.1160. 

PART B: 2 -Buty 1 - 1 • I 4 - ( 2 -Car bomet hoxybenzoy 1 ) - 

benzyl l-4-chloro-S-((1.2.4-triazol-l-yl>- 

methvl ) imid a zole ( _ 

2-Butyl-l-(4-(2- car borne thoxy benzoyl )benzyl)-4- 
chloro-S-chloroinet hy 1 imidazole»HCl salt (1.00 g f 2.06 
mmol. 1.0 eg), potassium triazolide (0.26 g. 2.39 mmol. 
1.1 eq ) and DMK (SO mL) were mixed and heated at 90* 
under N 2 overnight . The reaction was worked up by 

107S 8S015687 


0 253 310 

226 

removing the solvent in vacuo , taking up the residue 
in water (200 mL) and ethyl acetate (200 mL). sepa- 
rating the layers and extracting the aqueous with 
ethyl acetate (2 x 200 it\L) . The organic layers were 
dried (MgSCK ) and concentrated; the residue was 
flash chromatographed over silica gel in 100\ ethyl 
acetate to give 780 fog of a white glassy solid, NMR 
(200 MHZ. CDC1 3 ) 6 8.05 («. 1H) : 8. OS (d. 1H. J- 7HX ) ; 
7.83 (S. 1H): 7.74 (d. 2H. J » 10Hz); 7.66 (t # 1H. J. 
7H2): 7.58 (t. 1H. J- 7HX); 7.33 (d. 1H. J- 7Hl>; 6.98 
(d. 2H. J- 7H2); 5.37 <S. 2H); 5.15 (s. 2H) : 3.69 (e. 
3H); 2.56 (t. 2H. J- 7M« ) ; 1.73 (». 2H) : 1.36 ( t Of 
q # 2H. J- 7.7Hz): 0.87 (t. 3H. J- 7Hz). Mass Calcd. 
for C^H-.CIN.O. : 491.1722. round: 491.1816. 

The following intermediates were prepared by the 
above procedure using the appropriate nucleophile, 
imidazole starting material, and solvent. 
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•CR 


10 


1 5 
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2S 
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3b 


N 


n-butyl CI CH 2' N V ^J 


n-buty 1 


CI CH 2 N^ 


n-butyl CI 


CH 2 CN 


n-butyl CI CH 2 OCH 3 






C0 2 CH 3 


C0 2 CH 3 


C °2 CH 3 


CC 2 CH 3 


(oil)* 


127.0-129.5 


(oil) 1 


(«olid) C 


NMR (200 MHZ. CDClj) 6 8. OS (d. 1H. J • 
7H2); 7.72 (d, 2H. J- 8H2); 7.65 (t. 1H. 
7H2); 7.56 (t. 1H. J • 7H2); 7.36 (d. 1H, J. 
7H2): 7.33 (b*. 1H): 7.00 (b£. 1H): 6.89 (d. 
2H, J- 8H2); 6.78 (bs. 1H); 4.91 (ft. 2H): 
4.88 (ft. 2H); 3.67 (s. 3H): 2.54 (t. 2H. J« 
7H2); 1.65 (I of t. 2H. J- 7.7H2); 1.33 (t of 
q. 2H. J- 7.7H2): 0.85 (t. 3H. J- 7H2 ) . 
NMH (200 MHz. CDC1 3 ) 6 8.05 (d. 1H. J- 
7H2): 7.76 (d. 2H. J- 10H2); 7.64 (t. 1H. J • 
7H2); 7.56 (t. 1H. J- 7H2 ) ; 7.36 (d. 1H. J» 
7H2); 7.06 (d. 2H. J- 10H2): 5.24 (ft. 2H): 
3.66 (6. 3H): 1.47 (6. 2H); 2.63 (t. 2H. J- 
7H2); 1.70 (t Of t. 2H. J- 7.7H2): 1,37 (t of 
q. 2H. J * 7.7H2): 0.89 (t. 3H, J- 7H2 ) . 
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NKR C200 M..,. CDC, j)4 .. os (<J . ^ ^ 
•H«>: 7. 72 (d . 2M . Ja 

7 H (d ' 1H ' J " 7.0, Cd . 2 „. jB 

H^V ,!M0U " IH ' J " 7H « ,! " 
2 H). 1.29 C ». 2H): o.« (l . ,„. a . 7 „ 2) ' 

PART c: 2-.«yl-i-,,. (a . c „ bD||ybt|itoyl)b#Bayij ^ 

1 .59 »»ol. 1 . q) . 0<s H KOH u 
irr " at 20» under N„. i ft . P , . . 

seven hours, the solution was acidiri ! 
w^h 1 a „ C1 . and 200 mL \ V /l to 

water was added Th. T ^ * nd 

aqueous layer was W# •»« the 

200 Z, 11 • Xl "««< S -ith ethyl acetate (2 x 

20 zoo »L). The organic layers u.r. a.a * 

concentrated to ,ive .,0^ "w | ''r^ ^ 
"•P. 180.0-188.0- mn> ' ' hU# gla " y " ° 1 i d 

1H. J. 7Hz); 7.74 (s mi. , r 3 (d * 

- - ): ,.,o.,.so < ;;.^; : ' t ,<; d «• - 

«• J- 7h„. *„.,. c.ca. 'or 'c h ™ IV °- 

C- " H. 5.70: N 1 2 37 , " cm o . et 0Ac 
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Examples 2 0S- 20 7 i„ Table i« W er. 
the procedure described in e ,aJ ' III?"* * 

th. appropriate imidazole sta.Jn, "^m:;:." 
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Table 14 



Ex * 6 7 8 13 


205 n-butyl CI CH 2~ N V ^ ( J* C °2 H ( oil > d 

206 n-butyl CI CH 2 N 3 C0 2 H 188.0-190.0 

207 n-butyl CI CHjOCHj COjH 210. 0-211. S 

a NMR (200 KHz . CDCl^/DjO exchange) 6 

9.67 (* # 1H); 7.98 <d. 1H. J- 7Hz): 7.63 (t. 
1H. J- 7H2): 7.SS (t. 2H, J- 7H2 ) : 7.41 (d. 
2H. J- 10Hz); 7.41 (d. 1H. J- 7Hz ) : 7.09 (fi. 
1H): 7.08 (6, 1H); 6.70 (d, 2H. J- 10H2); 
S.6S (6. 2H); S.58 («. 2H); 2.S9 (t. 2H. 
J- 7Hz); 1,71 (t Of t. 2H. J- 7.7HZ): 1.36 
(t Of q. 2H. J- 7.7HZ): 0.87 (t. 3H. J- 7Hz ) 


PART A: Preparation of 2 -Buty 1 - 1 - [ 4 * ( 2 -ca r bomethoxy - 
30 benzoyl) be nzyl]-4-chloro-5-l(lH-tetrazol-5- 

vl )methvl limidazole 

The title compound was prepared from 2-butyl-l- 
[4-(2-car boin^i hoxybenzoyl)benzyl ]-4-chloro-5-( cy a no- 
ire t hy 1 ) i mi da ? o 1 e by the procedure described in Example 

" 1 0 8 2 
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26; NKR (200 MHz, DMSO-d,) 6 8.00 (d. 1H. J= 7H2); 7.78 

o 

(t. 1H. J» 7H2); 7.70 (t. 1H. J - 7H2); 7 . SO <d t 2H. 
J- 8HZ); 7.46 (d. 1H. J. 7H2); 7,05 (d. 2H. J- 8H2 ) ; 
5.35 <6, 2H); 4.20 (6 # 2H); 3.57 (6. 3H); 2.52 (t, 2H, 
J- 7H2); 2.52 (t Of t. 2H. J» 7.7H2); 1.27 (t of q. 


2H. J« 7.7H2); 0.70 (t. 3H. J- 7Hz ) . Anal. Calcd. 

C. 60.91: H. 5.11: N. 17.05. Found 
60.84; H. 5.12; N. 16.71. Mass Calcd. for 
492.1686. Pound: 492.1614. 


for 


C 25 H 25 C1N 6°3 
C 

c 


2S H 2S C1N 6 0 3 : 


PART B: Preparation of 2 -Buty 1 - 1 - [ 4 - ( 2 -ca r boxy- 

benzoyl ) benzyl )-4-chloro-5-[(lH-tetra2ol- 

S-vnmethvniniidaiolt 

The title compound vat prepared from 2-butyl-l 
1 4- ( 2 -car borne thoxy benzoyl ) benzyl ]-4-chloro-5-[(lH- 
tetrazol-5-yl )methyl Jimidazole by the procedure 
described in Example 202. Part C: m.p. 228.0-229.5". 
NMR (200 MHZ. DMSO-d^) 6 7. 98 (d. 1H. J- 7Hz ) : 7.73 
(t. 1H. J- 7HZ); 7.69 (t. 1H. J. 7Hz); 7.55 (d. 2H. 

7.38 (d. 1H. J- 7HZ): 7.05 (d. 2H. J- 8H2 ) ; 
2H); 4.16 (s # 2H): 2.50 (t. 2H. J- 7H2 ) ; 1. 
J- 7.7Hz); 1.24 (t of q. 2H. J- 7.7Hz); 
J- 7Hz). Anal. Calcd. for C^H^CIN 

2 4 Z J 

4.84; N. 17.55. Found: C. 59.73; H, 


25 


J ■ 8Hz); 
5.32 (6. 
(t of t. 
0.80 (t. 
C. 60.19: 
N. 17.82. 


50 


2H. 
3H. 
H. 


3 * 
4.61; 


30 


35 


Example 209 

PART A: Preparation of 5-Aminomethy 1 -2-n-buty 1 - 
1 - I 4 - ( 2 -car borne thoxy be nzoy 1 )benzyl )-4- 

chloroimidazole. chromium salt 

5-Azidomethyl -2 -n- butyl -1- (4 - ( 2 -car borne thoxy - 
benzoyl )benzyl ) -4 -chlor oimidazole (4.24 g. 9.1 mrnol. 
1 eq), chromium (II) chloride (6.75 g. 54.7 mmol. 
6 eq ) . acetone (40 mL) and water (13 mL) were mixed 
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and stirred (the chromium .( I I ) chloride being added 
last). After N 2 evolution had 6topped. the reaction 
mixture was diluted with saturated aqueous sodium 
bicarbonate (2SO roL) and extracted with ethyl acetate 
(3 x 250 mL) . The organic layers were dried (MgS0 4 > 
and concentrated to give solids which after washing 
with ether gave 2.92 g of white solid (chromium salt 
of the product); m.p. 178 . 5-181 . 0* . KMR (200 KHz . 
CDC1 3 /DMSO-d 6 ) 6 8.8S (bs. 1H): 8. OS (d. 1H. J- 7Hz ) : 
7.57-7.25 (m. 4H) : 7.36 <d, 1H. J- 7Hz): 7.06 ( bd . 2H. 
J- 7Hz): 5.67 (bs. 2H): 3.85 (bs. 2H); 3.67 (s. 3H); 
2.60 (t. 2H. J - 7Hz); 1.68 <m. 2H); 1.37 (t of q. 2H. 
J- 7.7Hz); 0.89 (t. 3H. J- 7Hz ) . Mass Calcd. for 
C 24 H 26 C1N 3°3 : 4 *9.1663. round : 439.1663. Anal. 

Calcd. for Cr (C^H^CIN^O, ) ^ : C. 61.87; H. 5.62: 
IS 2426 332 

N. 9.02. Found: C # 61.46: H. 5.59; N # 8.54. 
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PART B: Preparation of 2-Butyl -4 -chloro-1 - ( 4 - 

( 2 -car borne thoxy benzoyl ) benzyl ) -5- (met hoxy- 

ca r bony lam i nome thy 1 limidazole 

S-Aminomethyl-2-butyl-l-[4 - ( 2 -car borne thoxy - 
benzoyl)benzyl]-4-chloro imidazole (chromium salt) 
(500 mg , 1.14 mmol. 1 eq) was dissolved in a mixture 
of 1.00 N NaOH (1.14 mL. 1.14 mmol, 1 eq ) and H 2 0 
(10 mL) . Tetrahydrof uran may be added to assist 
solvation. The solution was cooled to 0* when methyl 
chlorof ormate (0.176 mL, 2.28 mmol. 2 eq ) in THF (5 mL) 
was slowly dripped in. in five equal portions, 
alternating with five portions of 1.00 N NaOH (total 
of 1.14 mL. 1.14 mmol. 1 eq). When the addition was 
complete, the mixture was stirred at room temperature 
for 4 hours. Water (100 mL) was added and the pH 
adjusted to 5 with IN HC1 . The iqueous wa6 extracted 
with ethyl acetate (3 x 100 mL), the organic layers 
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dried (MgSO^) And stripped to give a white glass 
(S60 mg) . Flash chromatography in 100\ ethyl acetate 
to 100\ isopropanol yielded 280 mg of product as an 
oil. NMR (200 MHZ • CDC1 3 ) 6 8.10 (d. III. J • 7Hz); 
7.75 (d, 2H. J« 7HZ); 7.75-7.S6 (m. 2H); 7.39 (d. 1H. 
J - 7H2); 7.02 (d. 2H. J ■ 7H2); 5.32 ( 6 • 2H): 4.83 <m. 
1H); 4.28 (d. 2H, J • 7Hz); 3.70 (s. 3H>; 3 . S7 (s. 3H) ; 
2.58 (t. 2H. J« 7H2); 1.72 (t of t. 2H. J- 7.7Hz); 
1.37 (t of g. 2H. J- 7.7HZ): 0.92 (t, 3H, J • 7Hz ) . 
Mass Calcd. for C 26 H 2B ClN 3 O s : 497.1717. 
Found: 497.1699. 

The following intermediates were prepared or 
could be prepared by the procedure described in 
Example 209* Part B from the corresponding 
5- (aminoa 1 Kyi ) imidazole intermediate and the 
appropriate chlorof ormate or sulfonyl chloride. 
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10 


o 


CH 3 C 2 


butyl CI CHjNHCOCHjCHj 


IS f»- butyl CI CHjNHCOCHjCHjCHj 


CH 3 0 2 , 


-V^l o yen, 

l| J n- butyl CI CH 2 NHCOCH 
20 CH 3 0 2 C-^s>^ \ H , 


CH 3 Q 2 C 


2S 


CH 3-2 

o 

30 


CH 3 0 2 C^-^ 


n- butyl CI CHjNHCOCHjCHjCHjCHj 


n- butyl CI CH 2 NHCOC 6 H & 


n- butyl CI CHjNHCOCHjC^H^ 


1086 


3S Jl j n-butyl CI CH--NH-SO -CH. 163.0-168.0 

,o,cV J 


C " 3 ~ 2 88015687 
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PART C: PropAraiion of 2-Butyl -4 -chloro-1 - [ 4 - 
(2~car boxy benzoyl) ben zyl)-5-( me thoxy- 

car bony laminomethvl Hmidazole 

Using the procedure of Example 202, Part C (with 
or without refluxing), 2- butyl-l-[4-(2-car boxy benzoyl ) - 
benzyl] -4 -chloro-S- (roethoxycar bony laminomethyl) imid- 
azole was prepared from 2 -buty 1 -1 - ( 4 - ( 2 -ca r borne t hoxy- 
benzoyl)benzyl)-4 -chloro-S- (met boxy car bony lamino- 
methyl ) imidazole; rep - sublines* KMR (200 KHz , 
DMSO-d 6 ) & 13.17 (bm. 1H); 7,97 (d. 1H. J- 7Hz > ; 
7.71 (t. 1H. J. 7HZ): 7,63 (t. 1H. J- 7HZ ) ; 7.S6 (d. 
2H, J- 10Hz); 7. SO (a. 1H); 7.36 (d. 1H # J- 7Hz); 7.03 
(d. 2H. J- 10Ml>; S.31 (s, 2H); 4.C6 (d, 2H. J- 7Hx > ; 
2.46 (t. 2H, J. 7HZ): 1.48 (t Of t. 2H, J- 7.7Hz); 
1.22 (t of q. 2H. J- 7.7Hz); 0.78 <t # 3H. J- 7Ht). 

Anal. Calcd. for c 2S H 2 6 C1N 3°s : C * 62 - 0S: s - 42 - N. 
6.68. round: C. 61.97; H. S.58: N. 8.40. Mass Calcd. 
for C 2S H 26 C1N 3 0 ^ : «83.1561. round : 483.1560. 

Examples 210-216 in Table IS were prepared or 
could be prepared by the procedure described in 
Example 209, Part C using the appropriate starting 
ma ter i a 1 . 
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CO^H n-butyl 
CO^H n butyl 


COjH n butyl 


CI 
CI 
CI 


CH 2 NHCOCH 2 CH 3 


CU 2 NUCOCH 2 CH 2 CH 3 


CHjNHC 


? / CH = 

c-ocfi 


CQ y \\ n butyl 


CO^H butyl 
C0 2 n n butyl 


CI 
CI 
CI 


C0 2 H n-butyl CI 


CH 2 NHCOCH 2 CH 2 CH 2 CH 3 


CH 2 NHCOC 6 H s 


CH.NHSCH- 
O 

o 

CH 2 NHCOCH 2 C 6 H s 


(oil)* 


4 NKK (200 CDC1 3 ) 6 7.97 <d. 1H. J- 

7Hl); 7. 71-7. SO (m # <H); 7.4S (d, 1H. J • 
7Hi); 6.9S (d, 2H. J- BHx ) ; 5.23 2H); 
4. IS («. 2H); 2.S7 (t. 2H. J- 7Ht > ; 1.67 (t 
ol I. 2H. J ■ 7.7Hz): 1.36 (t of 2H. J- 

7 . Ml; ) ; 0.87 ( t . 3H. J - 7M2 ) . 


10 8 8 


88015687 


*3h 


?36 0 2 5 3 31 0 

Example 217 

PART A: Preparation of 2 -Bu ty 1 - 1 - [ 4 - ( 2 -ca r bo- 

methoxybenzoyl ) benzyl )-4-chloro-5-[ ( t r i - 

fluoromethylsulfonamido)methvl limidazol^ 

5 Triflic anhydride (0.21 mL. 1-25 mmol. 1.1 eq ) 

was slowly added to a pyridine (20 mL) solution of 
the chromium 6alt of 5 -aminomethy 1 -2 -buty 1 -1 - ( 4 - 
( 2 -car borne thoxy benzoyl ) benzyl ] -4 -chl or o i mi da xo 1 • 
(0.50 g. 1.1 mmol. 1.0 eq) at 0*C. The solution was 

10 allowed to warm to room temperature. After 1.5 hour. 
1.5 equivalents of triflic anhydride were added at 
0*. After an additional 4 hours at room temperature, 
water (200 mL) was added and the pH adjusted to 5. 
The aqueous was extracted with ethyl acetate (3 x 100 

15 mL) and the organic layers dried (MgSO^) and 

concentrated to yield 150 ag of a yellow oil which 
was used as is for the subsequent hydrolysis step. 
NMR (200 MHZ. CDCl^) 6 8.33 (bm. 1H) ; 7.96 (d. 
1H. J- 7Hz): 7.64 (d. 2H. J- 10H2); 7.56 (t. 1H. J • 

20. 7HZ): 7.4B (t. 1H. J • 7Hz): 7.28 (d. 1H. J- 7HX ) 2 
6.92 (d. 2H. J. 10Hz): 5.21 (6. 2H) ; 4.14 (S. 2H) ; 
3.17 (s. 3H); 2.48 (t. 2H. J- 7Hz ) : 1.55 (t of t. 2H, 
J- 7.7HZ): 1.24 (m. 2H): 0.79 (t. 3H. J- 7Hl ) . 

25 PART B: Preparation of 2 -Buty 1 - 1 - ( 4 - ( 2 -ca r boxy - 
benzoyl) be nzyl)-4-chloro-5-[ (trifluoro- 

methylsulf0H*iMdo)methyl1imidazole 

2 -Butyl- 1-14- ( 2 -car borne thoxy benzoyl ) benzyl 1-4- 
chloro-S-t (trif luor omet hy 1 sul f onamido) methyl Jimidazole 

30 (150 mg. 0.26 mmol. 1 eq ) . 1.000 N NaOH (0.55 mL. 

0.55 mmol. 2.1 eq ) . methanol (20 mL). and water (0.5 
mL) were mixed and stirred for 5 hours at room 
temperature under N^. The solvent was removed i n 
vacuo . water (50 mL) was added and the pH was" 
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adjusted to 4 with 1 N HC1 . Tan solids 
precipitated, These were collected and dried to 
yield 89 mg . NMH (200 MHz. DMSO-d.) 6 7.98 (d, 
1H. J- 7HZ); 7.70 (t. 1H. J ■ 7Hz): 7.68 (t. 1H, J. 
5 7Hz); 7.63 (d. 2H. J« 10Hz); 7.37 (d. 1H, J. 7Hx ) ; 
7.10 (d. 2H f J- 10Hz); S.34 (s. 2H): 4.20 (8 t 2H); 
2. SO (t. 2H. J. 7Hl); 1.49 (t of t, 2H. J • 7 t 7H»): 
1,27 (t of g, 2H, J • 7.7Hz); 0.80 (t. 
3H. J- 7Hx ) . Mass calcd. for C^H^CirjNjOjS : 
10 SS7.0999, Pound: SS7.0988 

Example 218 

PAKT A: Preparation of 2-Butyl -1- t 4- (2-carbomethoxy- 
benzoyl ) benzyl ]-5-[ (4 -car borne t hoary - 1 ,2.3- 

IS t r iazol -1-y 1 )methyl )-4-chloroimidaiole and 

2-butyl-l-[4 - (2-car bomethoxy benzoyl ) benzyl ] - 
S-l (S-carbomethoxy-1.2. 3-triazol -1-yl ) methyl J- 

4-chloroimida*ole 

S-Az i dome thy 1 -2 -butyl -4-chloro-l- [ 4 - ( 2 -car bo - 

20 methoxybenzoyl )benxyl ]imidazole (0.50 g, 1.07 mmol, 
1 eg), methyl propiolate (0.9S mL. 10*7 mmol . 10 eg) 
and toluene (20 mL) were mixed and refluxed under 
for 3 hours. The reaction mixture was concentrated 
and the residue flash chroma tographed over silica gel 

2S in ?S:2S hexane/ethyl acetate. The two regioisomers 
were separated to give 10 mg of the faster eluting 
isomer as a glass and 330 mg of the slower as a solid. 
The 6lower isomer could be further purified by washing 
with ethyl acetate to give 190 mg of white crystalline 

30 solid. Faster eluting isomer: NKR (200 KHz • CDCl^) 6 
8.06 (d, 1H. J. 8Hz); 7.96 (c. 1H) ; 7.73-7.S4 (m. 4H): 
7.37 (d. 1H. J- 8HZ): 6.86 (d. 2H. J ■ 8Hz ) ; S.76 (S. 
2H); S.41 (s, 2H); 3.90 (6. 3H): 3.68 (S. 3H) ; 2.S6 
(t. 2H. J. 7HI); 1.67 (t Of t. 2H. J- 7,7Hz); 1.3S 

3 s ' ■ 10 9 0 
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(t of q 
calcd . 
Slower eluting isomer: 
MHZ. CDCl^) 6 8.0 6 <d. 


f ° r C 28 H 28 N S°S C1 


10 
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2H. J- 7.7Hz); 0.86 (t. 2H. J- 7Hz ) . Mass 

549*1778. Found: 549.1860. 
m.p. 163.5-167.0°; NMB (200 
1H. J. 8HZ); 8.00 (6 # 1H): 
7.72 (d. 2H. J. 8Hz); 7.72-7.55 (m, 2H) ; 7.41 (d # 1H. 
J- 7HZ); 6.96 (d. 2H. J ■ 8Hz ) ; 5.40 (6. 2H) ; 5.23 (s. 
2H); 3.95 (6. 3H); 3.69 (s. 3H) ; 2.58 <t. 2H, J- 7Hz ) ; 
1.70 (t of t. 2H. J. 7.7HZ); 1.38 (t of q. 2H. J- 
7.7Hz); 0.89 (t. 3H, J- 7Hz). Mass calcd. for 
C 2B H 28 N 5°5 C1 : 1™B. round: 5 4 9. 17 S3. 


The intermediates shown below were prepared or 
could be prepared by the procedure described in 
Example 218, Part A using the appropriate starting 
15 materials. 


20 


25 


30 
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butyl CI 
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CO 


o 


CM. - N N 
C0 2 CH 3 


.13 


C0 2 CH 3 


C0 2 CH 3 


NHS0 2 CF 3 


NHS0 2 CF 3 


NHS0 2 CF 3 


(Oil)* 
(mlxtuct of 
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a NMR (200 KHz , CDCl^) shows a mixture of 
2 regioisomer s : 6 8.08 (d. 1H. J * 8Hz); 
7.80-7.55 (ra. 4H); 7.44-7.34 ( m . 1H); 7.28 
(s, 1H); 7.00-6.68 (m. 2H); S.40 (6. 0.5 x 
5 2H): 5.32 (6. 0.5 X 4H): 5.29 (s. 0.5 X 2H) : 

3.71 (s. 0.5 x 3H); 3.69 (6. 0.5 X 3H) : 
2.75-2.48 (ra, 4H): 1.80-1.21 (m. 8H) : 
1.00-0.81 (m, 6H). 

10 PART B : Preparation of 2-Butyl-l-[4-(2-carboxy- 
benzoy 1 )benzyl)-5-( (4 -car boxy- 1 . 2 • 3- 
triazol-l-yl)methyl]-4-chloroimidazole and 
2-buty 1-1-14 - (2 -car boxy benzoyl ) benzyl ] - 
5- [ ( 5 -car boxy -1 f 2 . 3-triazol-l-yl )metfayll- 

15 4-chloroimidazole 

The slower eluting isomer in Example 218, Part A 
(190 mg t 0.35 mmol. 1 eg). 0.5 N KOH in methanol (2.76 
mL, 1.39 mmol. 4 eg) and 5 mL of water were mixed and 
refluxed overnight under , Water (50 mL) was added 
20 *nd the pH adjusted to 5. The aqueous mixture was 

extracted with ethyl acetate (3 x 50 mL) . the organic 
fractions dried CMgS0 4 ) and concentrated to give a 
residue which was triturated with ether yielding 160 
mg of 6olid product. NMR (200 MHz. DMSO-d fc ♦ py-d^) 
25 6 8.20 (d. 1H. J. 8Hz ) ; 7.86-7.63 (m. 4H) ; 7.57 (d. 

1H. J- 8HZ): 7.43 (6. 1H); 7.04 (d # 2H. J- 10Hz); 6.84 
(S. 2H); 6.63 (6. 2H); 2.62 (t. 2H. J- 7Hz ) : 1.65 (t 
Of t. 2H. J- 7.7Hz): 1.30 (t Of q. 2H. J. 7.7Hz): 0.81 
(t. 3H. J- 7Hz). Mass calcd. for H^ N_ O c C 1 -CO_ : 
30 477.1567. Found: 477.1593. 

The faster eluting isomer in Example 218. Part A 
was hydrolyzed in a similar fashion except that upon 
acidification in the work-up, solid product precipi- 
tated, m.p. 149. 0-152. 5* . NMR (200 MHz . DMSO-d c ) 6 

o 

3S 8.02 (B. 1H): B.02 (d. ?H . J • 7Hz ) : 7.74 ( t . 1H. J- 
'10 9 3 
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7HZ); 7.66(t. 1H. J= 7H2): 7 . SO (d. 2H. J- 7H2 ) : 7.37 
(d. 1H. J *> 7Hz); 6.92 (d. 2H, J- 7Hz ) ; S.83 (S. 2H) : 
S.42 (S. 2H): 2.52 (t. 2H. J • 7Hr) ; 1 . {t of t. 2H. 
J: 7H2); 1.28 <t of q. 2H, J- 7.7HD; 0.78 (t. 3H. J- 

7H?) . Mass calcd. for c 2 e> M 24 N S 0 S C1 " C °2 : 
477.1587. Kound: 477.1479. 

Examples in Table 16 vert prepared or could be 
prepared by the procedure described in Example 218, 
Part B. 

libit 1* 



EX. 


.6 „7 8 -13 


NO^ El L Rl all MP12C1 

CH. -n' N *N ^ u (oil)* 

219 n, butyl CI d ^ C0 2 H (2 regio . 


i somer s ) 


C0 2 H 


ch 3 -n' n *n 

220 n-butyl CI 2 V _ / 

COOH COOH 
CH -N' N *N 

221 n-butyl CI Ctt 2 NHS0 2 CF 3 

COOH 

CH.-tt- N *N 


222 n butyl CI 2 ^ / NHS0 2 CF 3 

1094 


COOH 
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a NMR (200 MHz. CDC1 3 ) 6 8.03 (m. 1H); 

7.77-7.42 (m, 5H); 7.33 (6. 1H): 5.36 <s. 
2H); 5.26 (6. 2H); 2t.68-2.4S ( m . 4H) ; 
1.82-1.48 (m. 4H): 1.42-1.20 (m. 4H) ; 
S 1.00-0.80 (ro. 6H). 

Example 223 

PART A: Preparation of 1 - ( 4 -For my 1 benzy 1 ) -2 -buty 1 -4 - 
chl or o -5 -hvdroxvmethvl imidazole 

10 To a solution of 5.05 g of 1 - (4 -cyanobenzy 1 ) -2- 

butyl-4-chloro-5-hydroxymethylimidazole in 350 nL of 
benzene at 25* va6 added dropwise 22.8 mL of diiso- 
buty la luminum hydride (0.1S H in toluene). The 
mixture was warned to 45* and stirred for 16 hours. 

15 After cooling, the reaction mixture was poured in 

ice-cold 20\ aqueous sulfuric acid. This solution was 
allowed to warm to 25* and then stirred for 2 hours. 
The solution was cooled to 0*. neutralized using 
aqueous sodium hydroxide and extracted with ethyl 

20 acetate. The combined organic phases were washed 
with water and brine, dried over anhydrous 6odiure 
sulfate, filtered, and concentrated. Column 
chromatography on silica gel (elution: 0-20X ethyl 
acetate/benzene) provided 3.60 g of l-(4-formyl- 

25 benzyl) -2- butyl - 4 -chl or o - 5 -hydr oxyme t hy 1 imidazole; NMR 
(200 MHz. CDC1 3 ) 6: 9.96 (s. 1H); 7.47 (AjM^ 4H); 
5.26 (s, 2H); 4.42 (6. 2H); 2.54 (t. 2H); 1.6* 
(quint., 2H); 1.32 (sext.. 2H); 0.86 (t, 3H). 

30 PART B: Preparation of l-[ (2'-Cyano- trans -stilben- 
4 -yl ) methyl ) -2- buty 1-4 -chl or o -hydr oxy- 

methyl imidazole . 

To a solution of 0.98 g of o-bromo-o-tolu- 
nitrile in 25 mL of d imethy 1 f ormamide at 25* was added 
35 1.40 g of t r i pheny 1 phosphi ne . The mixture was 6tirred 
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is 


at 80° lor 3 hourr. . then treated with 1 . S 3 • q of 1 - ( 4 - 
formylbcnzyl) ? butyl 4 - chl or o - S -hydr oxymet hy 1 imid - 
azole. (ollcw.,1 l^-diately by 0.54 q of sodium 
rcethoxide. And the mixture was diluted with water and 
extracted with benzene. The organic phases were com- 
bined and vjchcd with water and brine, dried over 
anhydrous sodium sulfate, filtered, and concentrated. 
Column chromatography on silica qel (elution: 0-20\ 
ethyl acetate/benzene) afforded 0.4S g of 1-1(2*- 
ryano- trans -st ilbrn-4-yl )methy: 1 -2-butyl -4 -chloro-S- 
hydroxymethylimidazole: NHH (ZOO MHz. CDC1 3 >: 6 
8.01 (d. 1H): 7.8% (d. 1H): 7.73 (t. 1H): 7.47 (t. 
1H): 7.44 (AD. 211. J * 1 6 . 3 ) : 7.38 (AjBj. «H): S.28 
(6. 2H): S.24 (t. 1H): 4.34 (d. 2H>: 2.49 (t. 2H) : 
1.47 (quint... 2H>: 1.2* (sext.. 2H) : 0.79 (t. 3H) . 


PART C: 


2S 


l-l i? • -Carboxv- trans -stilben-4-yl ) methyl 1-2- 

butvl -4 - ch 1 o r o - 5 -hydr ox vmethvl imidazole 

A solution of 0.40 g of 1-12 • -cyano-S_r_ajl£- 
20 stilben-4-yl )»ethyl ] - 2 - buty 1 - 4 -chlor o - S -hydr oxymetry 1 - 
imidazole in 20 mL of ethylene glycol and 12 mL of 10\ 
aqueous sodium hydroxide was refluxed for S . S hours. 
After cooling, the reaction mixture was filtered, and 
the solvent was removed in vacuo . The residue was 
dissolved in water, and the solution was acidified to 
pH 3.S using hydrochloric acid and the resulting 
emulsion was extracted with chloroform. The combined 
organic phaccc were washed with saturated aqueous 
sodium chloride solution, dried over anhydrous sodium 
sulfate, filtered and concentrated. Column chroma- 
tography on silica gel (elution:S\ me t hanol /chl or of orm ) 
afforded 0.12 g of l - l ( 2 • - ca r boxy - tr_ans- s t i lben-4 -y 1 ) - 
methyl ] -2 - butyl - 4 - chl or o - S - hyd r oxyroet hy 1 imidazole: NMB 
(200 MHz. rnci >: 6 8.08-8.00 (m. 2H): 7.71 (d. 
1H): 7 . S7-7 . 4 •;" (m. >H): 7.34 (t. 1H): 7.01-6.92 (m. 

1 0 » 0 


30 
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3H); 5.21 (6. 2H); 4.50 (6, 2H); 2.60 (t. 2H); 1.62 
(quint. 2H); 1.31 (sext.. 2H): 0.03 (t, 3H). 

Ex ample 224 

5 PART A: Preparation of N - (4-Benzyloxybenzyl )glycine 

ethvl ester 

To a suspension of 11.0 g of glycine ethyl ester 
hydrochloride in 100 mL of dimethyl* ormamide at 25* va6 
added 22.0 mL of t riethylamine . To the resulting milky 

10 suspension was added 9.08 g of 4-benzy loxybenzyl 

chloride in 50 mL of DMT dropwise over 0.5 hour. The 
mixture was stirred for 16 hours at 25*. The reaction 
mixture was diluted with diethyl ether and then fil- 
tered to remove the precipitated t r iet hy lami ne faydro- 

15 chloride. The resulting solution was concentrated in 
vacuo , and the residue was dissolved in ethyl acetate. 
The solution was washed with water and brine, dried 
over anhydrous sodium sulfate, filtered, and concen- 
trated. Kugelrohr distillation provided 5.90 g of 

20 N- (4 -beniy loxybenzy 1 )glycine ethyl ester [bp 160-180* 
(0.015 torr.)); KMH (200 KHz, CDC1 3 ): A 7.43-7.27 (m. 
5H); 7.06 (* 2 B 2 , 4H); 5.01 (s. 2H); 4.14 (quart.. 2H) ; 
3.71 (a. 2H>; 3.36 (6, 3H); 2.01 ( bs , 1H); 1.24 (t. 
3H). 

25 

PART B: Preparation of N - (4 -Benzyloxybenzyl ) -N-for my 1 - 

glycine ethyl e6ter 

A solution of 5.83 g of N- ( 4 -benzy 1 oxybenzy 1 ) - 
glycine ethyl ester. 0.86 irL of formic acid, and 20 mL 

30 of xylene was refluxed for 2 hours using a Dean-Stark 
trap to remove the water produced in the reaction. 
After cooling, the reaction mixture was washed with 
20\ aqueous formic acid, water, saturated sodium 
bicarbonate solution, water, and brine. Finally the 

3S mixture was dried over anhydrous sodium sulfate. 

1 0 9 ? 

88015637 
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filtered, and the filtrate was concentrated to furni6h 
6.23 g of crude N - ( 4 -benzy loxybenzy 1 ) -N- f ormy 1 glycine 
ethyl ester, used in the following reaction without 
further purification. 

5 

PART C: Preparation of 1 - (4 -Benzy loxybenzy 1 ) -5-car bo- 

methoxv-2-(3H)-imidazolethione 

To a suspension of 1.10 g of sodium methoxide in 
35 mL of t et rahydrof uran at 10* there was added in one 

10 portion, a solution of 6.23 g of N-(4 -benzy loxybenxyl ) - 
N-formyl glycine ethyl ester and 3.46 mL of methyl 
formate in IS mL of THF . The mixture was stirred at 
10^ for 1 hour and then at 25* for 16 hours. The 
solvent was removed i_n vacuo and the residue dissolved 

15 in 36 mL of methanol. To this solution was added 3.57 
mL of cone, hydrochloric acid, and the mixture was 
stirred at 40 # for 0.5 hour. A solution of 2.80 g of 
potassium thiocyanate in 6 mL of water was added, and 
the resulting mixture was stirred for 16 hours at 

20 40*. Finally. 40 mL of water was added, and the 

mixture was allowed to cool to 25* . The precipitated 
solid was recovered by filtration to afford 3.60 g of 
1 - (4 -benzy 1 oxy benzy 1 ) -5-car borne thoxy ^2 (3H)-imidazole- 
thione: NMF (200 MHz, CDC1 3 ): 6 11. 25 (bs. 1H) : 

2S 8.05 (s. 1H); 7.39 (m, 5H>; 7.03 (X 2 h 2* 4H) : 506 
(*. 2H); 4.56 (6, 2H); 3.81 (s. 3H) . 

PART D: Preparation of 1 -( 4 -Benzy 1 oxy benzy 1 ) -2-propyl - 
thio-5-carboethoxvimidarole ; 

30 To 60 mL of ethanol at 25* was added portionwise 

0.30 g of sodium metal. After the sodium metal has 
reacted 3.54 g of 1- ( 4 -benzy 1 oxy benzy 1 ) -5-.car bomethoxy- 
2- ( 3H> - imidazolethiorie was added followed immediately 
by 2.24 mL of 1 - i od opr opa ne . and the mixture was 

3S tt irred at 24* for 3 hours. At thi6 point, the 

1 0 0 8 
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solvent was removed \j\ vacuo , and the ret-iduc was 
dissolved in methylene chloride. This solution was 
washed with water and brine, dried over anhydrous 
sodium sulfate, filtered, and concentrated to furnish 
3.46 g of crude 1 ( 4 - benzy loxybenzy 1 ) 2 p r opy 1 1 h i o - 5 - 
carbocthoxy imidazole, used in a subsequent reaction 
without further purification; NKR (200 Mil*. CDClj): 
6 7.77 (s. 1H): 7.45-7.32 (m. SH) ; 7.03 <* 2 B 2* 
4H); 5.49 <s. 2H); 5.03 (s. 2H): 4.28 (quart.. 21!) ; 
3.20 (t. 2H); 1.32 (t. 3H):1.02 (t. 3H), 

The following intermediates were prepared or 
could be prepared employing the above procedure. 



PAKT E ; Preparation of 1 -( 4 -Benzy 1 oxy benzy 1) - 2 - propyl 

t hi pjj*_- by d r oxy met hyl imidaz o lj* 

A solution of 2. OS g of 1 - ( 4 - ben z y 1 oxy benzy 1 ) - 2 - 
propylthio 5 ca r boe t hoxy i mi da zo 1 e in 10 mL of tetra- 
hydrof uran w*s added dror-ise to 10 ml. of 1*1 lithium 
aluninum hydride in TUK at 0° such that the reaction 
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247 


10 


15 


20 


25 


30 


to::.[TirtHirp r rn.it him! bo ] ow S*. The resulting Bolution 
then wjc i.t i t red .it 0* for 1 hour. At this point, the 
reaction i; ixtutc was quenched by sequential dropwise 
addition of 0 . < 0 irL of water, 0.4O mL of 1S\ aqueous 
sedtur hydride, and 1,20 mL of water. The resulting 
suspension was filtered employing diethyl ether, and 
the filtrate was concentrated to furnish 1.55 g of 
1 - ( 4 - bc-nzy 1 1 xyl c nzy 1 ) - 2 - pr opy 1 1 hi o - 5 - hyd r oxyme t hy 1 - 
imidazole: KMK (200 MM*. CDC1 3 ): 6 7.41-7.29 (ro. 
5H>; 7.03-6.86 (m, SH): 5.22 (6. 2H): 5.01 (S. 2H): 
4.45 (S. 2H): 3.01 (t. 2H): 2.32 (bs. 1H): 1.66 
(sext . . 2H): 0.97 (t. 3H)* 

The intermediates shown below were prepared or 
could be prepared employing the above procedure. 
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FA NT V : Preparation of 1 - ( 4 -Hy d r oxy ben zy 1 ) - 2 - j>r opy 1 - 


A i.i-lut ion of 1.40 g of 1- (4-bonzy loxybcnzyl ) • 
2-propyMhio S hy d r oxy m o t hy ) i m i d a z o 1 e in IS mL of 
trifluoroACct ic acid was refluxed for 0.2S hour. 
After cooling, the reaction was poured into water 
containing an excess of sodium. bicarbonate, and the 
resulting emulsion was extracted with ethyl acetate. 
The combined organic phases were washed with brine, 
dried over anhydrous sodium sulfate, filtered, and 
concentrated* Column chromatography on silica gel 
(elution: 0*b\ wet hanol /chlor of orm ) afforded 0.2B g 
of l-(4- hydroxy ben*yl)-2-propylthio-5- hydroxy met hyl- 
imida20le; NMR (200 KH2 . DMSO-d 6 ): 6 9.41 (s. 
1H); 6. 66 (•♦ 1H): 6.79 (A^. 4H) ; S.14 (t. 1H): 
S.07 (s. 2H): 4.33 (d, 2H); 2.89 (t. 2H); 1,S4 (itxt. v 
2H); 0.66 (t, 3H). 

Theto i nt e r red i a t es were prepared or could be 
prepared employing the above procedure. 


\ h \ o S -hydrcxyr r- 1 h_y_l_i m i d_a zo l e 





R 


e 



s 


H 


H 
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STKP G: Preparation of 1 -( 4 -( 2-Cyanobenzyl oxy ) benzyl ] - 
. _ . ... __?_\P r opy 1 t h i o. _S hydroxyrr. ethyl imidaz ole 

The title compound was prepared from l-(4- 
hyd r oxy bonzy 1 ) 2 * pr opy 1 1 h i o - S - hy d r oxyir.e t hy 1 i mi da z o 1 e 
using the procedure described in Example 192, Part C; 
NMK ( 200 MHz., CDC1 3 ): 6 7.66 (m. 3H); 7.43 (m, 1H); 
7.03 (s. 1H): 6.99 (A 2 B 2 , 4H); S.23 (s. 2H); S.22 
(s. 2)1): 4.47 (s. 2H); 3.04 (t, 2H); 1.69 (sext., 2H); 
0.98 (t, 3H). 

The following 2 -mercaptotmidazoles shown below 
were prepared by the procedure illustrated above. 



STEP H: Preparation of 1 - ( 4 - ( 2 - Ca r boxy benzy 1 oxy ) - 

benzyl ] - 2 -pr opy lthio-S-hvdroxvmethvl imidazole 

A solution of 0.23 g of 1 [ 4 - ( 2 - cy a nobenzy 1 oxy ) - 
benzyl ] - 2-propylthio- 5-hydroxymethyl imidazole in 17 mL 
of ethylene glycol and 7 mL of 10\ aqueous sodium 
hyiroxido was refluxed for 14 hours. After cooling, 
i ho rt-.iction nixturo was filtered, and the solvent was 

1102 
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removed in vacuo. The rrsidue was dissolved in water, 
and the solution wag acidified to pH 3.5 using hydro- 
chloric acid. The precipitated solid was recovered by 
filtration and r ec ry & t a 1 1 i zed from aqueous ethanol to 
5 furnish 0.094 g of 1 - I 4 - ( 2 -car boxy benzy 1 oxy ) bemy 1 ] - 2 - 
propyl thio-5-hydr oxymot hyl imidazole; NMR (200 MHz. 
DMSO-d 6 ): 6 13,12 (be, 1H): 7.93 (d, 1H): 7. SB 
(m. 2H); 7.45 (m. Ill); 6,99 W 2 * 2 * 4H); 6.98 (6, 
1H): 5.42 (S. 2H): 5.25 <bl. 1H): 5.17 (s. 2H); 4.35 
10 (s. 2H); 2.92 <t. 2H); 1.54 (sext. . 2H) ; 0.89 (t. 3H), 
The following 2-mercaptoimidazoles of Table 17 
were prepared or could be prepared by the procedure 
illustrated above . 
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Exam ple 227 

PART A: Preparation of I - ( 4 -Ni t r obenzy 1 ) -2 -buty 1 - 4 - 


A mixture of 1 g of 1 - ( 4 -ni t r obenzy 1 ) -2 -buty 1 - 4 - 
5 chloro-5-hydroxymethy 1 imidazole and 5 g of activated 
Mn0 2 in CH 2 C1 2 was stirred at roon temperature for 16 
hours. The reaction mixture was filtered through 
celite and the filtrate warn concentrated to give a 
thicX oil which vn purified by flash column chroma* 

10 tography on silica gel (Hexane : ethyl acetate-1 . 5 : 1 
elut ion) . The desired compound was obtained as a 
colorless solid. 0*76 g: a. p . ' 88-89* :' NMR (200 MHx ♦ 
CDC1 3 ): 6 9.74 (2, 1H); 5.64 (s. 2H): 2.63 (t. 
3H. J-7.4 Hi); 1.68 (*. 2H): 1.34 (m. 2H) ; 0.89 (t. 

15 3H, J-7,3 HZ), 

PART b: Preparation of 3-t I- (4 -Ni trobenzy 1 ) -2-buty 1 - 
4-chloroimidatol-S-yl Ipropenoic acid, ethyl 


A mixtvre of l.a g of 1- (4 -ni trobenzy 1 ) -2-buty 1 - 
4-chloroimidazole-5- aldehyde and 1.5 g of (carboxy- 
methy lene ) t r ipheny lphosphorane in 50 mL of benzene 
was refluxed for 2 hours. The reaction mixture was 
concentrated and the residue was purified by flash 
2S column chromatography on silica gel (Hexane : EtOAc* 3 : 1 
elution). The major product, the E isomer, was eluted 
first and was obtained as a thick oil initially which 
solidified to give an amorphous 6olid. 1.2 g. The 
minor product, the Z isomer was eluted next and was 
isolated as a thick liquid. 85 mg . E isomer: NMF 
{200 MHZ. CDClj): 7.3 and 6.53 (d. 2H. 5-16 Hz ) ; 
S.3 (s. 2H); 2.62 (t. 2H. J. 7. 3 Hz): 1.69 <m. 2H) : 
1.28 (m. 5H): 0,89 (t. 3H, J. 7. 3 Hz ) . 
2 isomer: NMH (200 H>tr , CDC1 3 >: (key peaks only) 


6 6.45 and f.O? (d. 2M, J-U.8 Hz): 5.17 (s. 2H) 
110 1 
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PART C: Preparation of 3 - [ 1 - ( 4 -Ni t r obenzy 1 ) -2 -buty 1 -4 - 

chloroimidazol-5-yllpropen-l-ol. E i somer 

A solution of 0.5 g of 3-( 1 - (4 -ni trobenzy 1 ) -2- 
butyl-4-chloroimida*ol-5-yl ] propanoic acid, ethyl 
5 ester. E isomer in 20 mL of THF was cooled with an ice 
bath. 1.7 mL of 1.5 U d i i sopropy la lumi num hydride (in 
toluene) was added slowly. The cooling bath was 
removed and the reaction mixture was stirred at rooa 
temperature for 1 hour. The reaction mixture was then 

10 quenched with 3 mL of cone. HH 4 C1 solution and the 
mixture was stirred for an additional 30 minutes. 
During this period an extensive gel-like material 
formed. The reaction mixture was further diluted with 
ether and filtered through celite. The filtrate was 

15 concentrated and the crude product was purified by 
flash column chromatography on silica gel (Hexane: 
EtOAc-l:l elution). The desired compound was obtained 
as a thick liquid; NMR (200 MHz . CDClj): 6 6.5-6.15 
(re. 2H); 5*21 (s, 2H); 4.25 (d. 2H, J-4.5 Hz); 2.35 

20 U. 3H. J-7.4 Hz); 1.68 (m. 2H) ; 1.34 (m. 2H); 0.86 
(t . 3H. J. 7 . 4 Hz ) . 

PART D: Preparation of 3 - [ 1- ( 4 -Ami no benzyl )-2-butyl-4- 

Chl»9lM4M9l-Wnpr9Ftn-l-ol . P Isomer 

25 A mixture of 0.2 g of 3 - 1 1 - ( 4 -ni t r obenzy 1 ) - 2 - 

buty 1 -4 -chloroimidazol -5-y 1 ]propen-l -ol ♦ 0.15 g of 
iron and 0.3 mL of glacial acetic acid in 10 mL of 
absolute ethanol was refluxed for 1 hour. The reac- 
tion mixture was concentrated to dryness and the 
30 residue was dissolved in 20 mL of water and the solu- 
tion was made basic to pH 8 by adding K 2 C °3 * The 
mixture was then extracted with ethyl acetate and the 
ethyl acetate layer was washed with water. The organic 
layer was concentrated to give a crude product which 
35 was purified by flash silica gel column chromatography 
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(ethyl acetate elution). A pure product was obtained 
as an amorphous 60lid; NMR (200 MHz , CDC1 3 >: 6 6.76 
and 6.62 (dd, 4H. J-8.S Hz); 6.42-6.22 (m. 2H) ; 2.S7 
(t. 2H. J-7. 3 H2>: 1.6S (m. 2H) : 1.33 (m, 2H) : 0.87 
5 (t . 2H # J-7. 3 Hz) . 

PART E: Preparation of 3-[l-(4- ( 2 -Car boxy ben z a mi do ) - 
benzyl ) -2 -buty 1 -4 -chloroimidazol -5-yl ] - 

propen-l-ol. E Isomer 

10 To a 60lutioo of 9S mg of 3 - [ 1- (4 -aminobenzy 1 ) -2 - 

butyl -4 -chloroimidazol -5-yl ]propen-l-ol in 2 bL of 

CHCl^ was added 4S mg of phthalic anhydride and the 

mixture was stirred at room temperature for 1 hour. 

During this period of time the initially clear boIu- 
15 tion became turbid and produced solid. The reaction 

mixture was diluted with 2 mL of ether and the 6olid 

was collected by filtration and washed with ether. 

The desired product was obtained as a tan solid, lis 

mg # m.p. 1S0-1S1*; NMR <10\ T>MSO-d 6 /CDCl ) : 6 9.94 
20 (*. 1H) ; 7.71 and 6.93 (d. 4H. J-8.3 Hz): 6.36 (m, 

2H); S.l (s. 2H): 4.18 (d. 2H, J-3.9 Hz); 2.6 (t. 3H. 

J. 7, 4 Hz): 1.68 (m. 2H); 1.34 (m. 2H); 0.89 (t # 3H. 

J-7 . 4 HZ ) . 

2S Example 228 

PART A: Preparation of 3 - 1 2-Buty 1 -4 -chl or o - 1 - ( 4 - 
aminobenzyl)imidazol-S-yl Jpropenoic acid 

ethyl »ym, C lto»yr 

A mixture of O.S g of 3-[2-butyl-4 -chloro-1- (4 - 
30 ni t robenzy 1 ) imidazol -S-yl )propenoic acid ethyl ester 
(E isomer) prepared from Part B of Example 227, 1 g 
of iron and 2 mL of glacial acetic acid in 30 mL of 
absolute ethanol was refluxed for 1 hour. The reac- 
tion mixture was concentrated to dryness and the 
3S residue was dissolved in SO mL of H^O. The aqueous 
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solution was adjusted to pH 6 by * 2 C °3 and waG 
extracted with ethyl acetate. The crude product 
obtained upon concentration of the ethyl acetate 
extract was purified by flash silica gel column 
5 chromatography (hexane : ethyl acetate-l:l elution). 

The desired compound was obtained as a thick colorless 
oil* 0.3S g. 

PART B : Preparation of 3- [ 2-Buty 1 -4 -chloro-1- (4 - 
10 ( 2 -car boxy benzaaido) benzyl ) imidazol-5-yl ]- 

Pfopenoic ac^<j t^hYl tUtTi C lyower 

A mixture of 361 mg of the aniline derivative 
obtained from Part A and ISO mg of phthalic anhydride 
in 3 mL of chloroform was stirred at room temperature 
15 for 1 hour. The reaction mixture was concentrated and 
the residue was triturated in ethyl ether* The 
resulting solid was collected and dried to give a 
colorless solid. 4S0 mg. m.p. 180-181*. NKR (CDCl^. 
5\ DMSO-d 6 ) 6 0.91 (t. 3H„ J- 7 # 1Hz > : 1.1-1.4 (m. 
20 *H): 1-60 (q. 2H. J- 7,3Hz); 2.71 (t. 2H. J- 8.4Hz): 
4.17 (q. 2H. J ■ 7,3Hz); S.23 (S. 2H) ; 6.46 ♦ 7.38 (d 
each. 2H. J- 16.1Hz): 6.0-8.0 (m. 8H). 10.2 (s. 1H) . 

25 PART A: Preparation of 1- (2 • -Car bomethoxy bi - 
phenyl -4 -y 1 )methyl-2-butyl-4-chloro- 

I iwidazole-5-carboxaldehvde 

A mixture of 0.68 g of the hydr oxymethy 1 
precursor prepared in Example 85, Part C and 3.4 g 

30 of activated MnOj in 30 mL of CHC1 3 was stirred at 
room temperature for 4 hours. The reaction mixture 
was then filtered through celite and the filtrate was 
concentrated to give a thick oily residue which was 
purified by flash chromatography on silica gel 

35 (hexane : ethyl acetate-2-: i elution). The desired 
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aldehyde was obtained as a thick, colorless oil. 0.5 g; 
NMR <CDC1 3 ): 9.78 (s. 1H): 5.6 (6. 2H); 3.63 (s. 
3H); 2.63 (t. 3H. J=7.4 Hz); 1.68 <m. 2H); 1.34 (m. 
2H>; 0,89 (t. 3H. J-7.4 Hz). 

5 

PART B: 4-1 1- (2 • -Ca r borne thoxybi phenyl -4 -yl )methyl- 
2-buty 1 -4-chloroimidazol-5-yl ] -3 -but en -2- 

one. E isomer . 

A mixture of 0.5 g of l-<2 • -car bomethoxy bi - 

10 phenyl -4 -yl ) me thy 1 -2-butyl-4-cMoroimidazole-5- 

carboxa ldehyde and .04 g of 1-tr ipheny lphosphoran- 
yl idene*2-propanone in 20 mL of benzene was refluxed 
for 16 hours. The reaction mixture was concentrated 
to give an oily residue which was purified by flash' 

15 chromatography on silica gel ( hexane : ethyl acetate-l:l 
elution). The desired compound was obtained as a 
thick yellowish liquid. 0.46 g: NMR (200 KHz. CDC1 3 ): 
6 7.9*6.8 (m. 10H): 5.24 (s. 2H) ; 3.62 (s. 3H) ; 3.62 
(s. 3H>; 2.69 (t. 2H. J-7.4 HZ): 2.26 (s. 3H) : 1.72 

20 (». 2H): 1.38 (m. 2H) : 0.91 (t. 3H, J-7.4 Hz). 

PART C: Preparation of 4-[l-(2 • -Car borne thoxybi - 

phenyl -4 -yl ) methyl -2 -butyl -4 -chl or o- 
imidazol~5-Yll-3-buten-2-ol . E isomer 

25 A solution of 0.45 g of the compound prepared in 

Part B in 5 »L of methanol was cooled with ice and 
0.2 g of NaBH 4 was added portionwise. After all the 
NaBH 4 was added the reaction mixture was stirred for 
10 minutes. The reaction mixture was concentrated to 

30 dryness and the residue was treated with 3 mL of satd. 
NH^Cl and the mixture was stirred at room temperature 
for 10 min. The mixture was then extracted with ethyl 
acetate and the ethyl acetate extract was concentrated 
to give a thick liquid. 0.45 g: NMP (200 MHz. CDC1 3 ): 

3S 6.4S-6.15 (m. 2H.); 5.16 (s. 2H); 4.34 (m. 1H. ); 3.67 
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PART A: Preparation of 1- (4 -ni trobenzyl ) -2- 
buty 1 -4 -chlor o-5- ( 2-phenylethen-l- 

vl ) imidazole . E Isomer 

5 A Golution of 0.4 g of benzyl triphenylpho6- 

phonium chloride in 20 mL of dried THF was cooled to 
-30*. To the above solution was added 0.65 mL of 1.6 
{4 n-BuLi dropwise. A6 the BuLi was added the solution 
turned to deep orange color. After stirring for 10 

10 win. at -30V 0.32 g of 1- (4-ni trobenzyl ) -2-butyl-4- 
chloroimidazole-5-aldehyde was added and the reaction 
mixture was allowed to wars up to room temperature and 
stirred at room temperature for 2 hours. The reaction 
mixture was quenched with 2 mL of saturated KH^Cl 

15 solution and diluted with ethyl acetate, and the ethyl 
acetate solution was washed -with water and a brine 
solution. Evaporation gave a thick oily residue which 
was purified by the flash silica gel column chroma* 
tography (hexane : ethyl acetate»3:l elution) to give 

20 * thic* yellow oil. 0.39 g. 

PART B: Preparation of l-[4- (2-Carboxybenzamido) - 
benzyl ] -2-buty 1 -4-chloro-5- (2 -phenyl e then - 

1 -v 1 ) jmidazol e . E isomer 

25 The compound was prepared from the compound of 

Part A by the procedure described in Example 227. Parts 
D and E; m.p. 111-113* (dec). 

Example 231 

30 PART A: Preparation of 3 - [ 2-Buty 1 -4 -chl or o -1 - ( 4 - 
nitrobenzyl)imidazol-5-yl)-3-propen-l-ol 

acetate. E isomer 

A mixture of 1 g of 3- [ 1 -( 4 -ni trobenzyl ) -2-buty 1 - 
4 -ch 1 or oi mi da z ol - 5 -y 1 ] pr open- 1 -ol obtained from Part C 
35 of Example 227. l mL of acetic anhydride and 2 mL of 
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pyridine in 20 ml. of CK 2 C1 2 was stirred at room 
temperature (or 16 hours. The reaction mixture was 
diluted with 100 mL of ethyl acetate and the organic 
layer was washed with H 2 0. The crude product 
obtained upon concentration of the organic layer was 
purified by flash silica gel chromatography (hexane: 
ethyl acetate-l:l elution) to give the desired acetate 
as a thicX colorless oil, 0.95 g. 

PART B: Preparation of 3- [ 2 -Buty 1 -4 -chlor o-l - { 4 - 
aminobenzyl ) imidazol -5-y 1 J -3-propen-l-ol 

acetate. E isomer . 

The nitro compound obtained from Part A was 
reduced to the amino compound by the conditions 
described in Part D of Example 227. The desired 
compound was obtained as a colorless thick oil. 

PART C: Preparation of 3 - ( 2-Butyl -4 -chlor o- 1 - ( 4 - ( 2 - 

car boxy ben rami do) benzyl ) imidaxol -5-y 1 ]-3- 
propen-l-ol acetate, g isomer 

The phthalamic acid derivative was obtained 
from the aniline derivative obtained from Part B and 
phthalic anhydride by the method described in Part E 
of Example 227. The desired compound was obtained as 
a colorless solid, m.p. 84-87». 

NMR (CDCl^) 6 0.91 (t. 3H. J- 7.1HZ): 1.2 
(m. 2H); 1.7 (m. 2H): 2.0 (s. 3H); 2.7 (t. 2H. 
J. 7.4Hz); 4.57 (d, 2h\ J- 5.4HZ); 5.06 (S. 2H) : 
6.24 (m. 2H): 6.9-8.0 (m. 8H) : 8-8 (S. 1H) . 
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Example 232 

Pre pa rat ion of 3-[ 1 - ( 4 - ( (N-Tr i f luor ome t hanesu 1 f ony 1 )- 
anthranilamido)ben2yl)-2-butyl-4-chloroimidaiol-5-yl]- 

3-propen - I-Ql acetate. E isomer 

5 A mixture of 0,72 g of 3 - [ 2-bu ty 1 -4 -chlor o- 1 - 

(4-aminobenxyl)imidazol-$-yl ]-3-propen-l-ol acetate 
obtained from Example 231 # Part B and 0.6 mL of tri- 
ethylamine in 20 mL of CH 2 C1 2 was cooled with an ice 
bath* To this solution was added 0.6 g of &~(tri- 

10 f luoromethanesulf onamido)benzoyl chloride dropwise and 
the reaction mixture was stirred at room temperature 
for 2 hours. The reaction mixture was' then diluted 
with 100 mL of ethyl acetate, and the ethyl acetate 
solution was washed with water, dried over Na^S0 4 and 

15 concentrated to give a crude product which was purified 
by a flash silica gel column chromatography (3\ aceto- 
nitrile in ethyl acetate) to give the desired compound 
as a solid. 1.0S g. m.p. 156-158 # ; NMR (200 mHx „ 
CDC1 3 ): A 12.9 (bs. 1H): 8.12-6.91 (m>; 6.3 (s): 

20 5.09 (*>: 4.61 (d. 2H # J-4.5 Hz); 2.04 (S. 3H) . 


Example 233 

Preparat ion of 3 - [ 1- (4-< (N-trif luoromethanesulf onyl ) - 
anthrani 1 ami do ) ben2y 1 ) -2-butyl-4-chloroimidaxol-S-yl )- 

2 5 propen-l-Ql, E isomer 

A mixture of 0.9 g of the compound of Example 
232 and 3 mL of 1 NaOH in 6 mL of methanol was stirred 
at room temperature for 16 hours. The reaction mixture 
was diluted with SO mL of water and the aqueous solu- 

30 tion was acidified to a pH of 3 with lfcl HC1 to produce 
extensive solids which were collected and washed with 
water. The solid6 were then dried in vacuo to give 
0.8S g of the desired product, m.p. 129-131*; NMR (200 
MHZ. S\ DM'.;o d fc /CDCl 3 ): 6 11.15 (bs, 1H); 8.02-6.9S 

3S (m. 6H); 6.S 6.3 (m. 2H); S.13 (6. 2H); 4.19 (d. 2H. 
J « 3 . S H? ) . 
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Example 234 

PART A: Preparation of 3-l2-Butyl-4-chloro-l-(4- 

nitrobenzyl)inudazol-S-yl]-2-(carboethoxy)- 

jry p*noic acid, ethy l ester 


10 


15 


20 


2S 


30 


The sodium salt of diethyl malonate was generated 
from 2.5 g of NaH (SOX oil dispersion) and 8 mL of 
diethyl malonate in 100 mL of dried DMT with ice 
cooling To the above solution was added 5 g of the 
chloromethyl compound and the mixture was stirred at 
room temperature for 3 hours. The reaction mixture 
was stirred at room temperature for 3 hours. The 
reaction mixture was concentrated and the residue was 
diluted with 100 mL of water. Th« aqueous layer was 
acidified to a P H of 6 by IN HC1 and the product was 
extracted with ethyl acetate. The crude product was 
purified by column chromatography (Hexane : EtOAc-2 : 1 
elution) which afforded the product as a thick yellow 
oil . 2 . B g . 

PART B: Preparation of 3 -i2-Butyl-4-chloro-l-(4-nitro- 
bentyl ) imidazol-S-yl )propanoic acid methyl 

ester ■ ■ ■ 

A mixture of O.S g of the compound from Part A 
in 20 mL of 3N HC1 was refluxed for 2 hours. The 
reaction mixture was cooled and neutralized to a pH of 
6 with *U NaOH solution. The resulting gummy solids 
were extracted into ethyl acetate and concentrated to 
give a thicK yellow oil. O.S g. The propionic acid 
derivative was dissolved in ethyl ether and was 
treated with diazomethane in ethyl ether to give a 
crude methyl ester which was purified by column 
chromatography (hexane : ethyl acetate-l:l) which 
afforded the product as a waxy solid. 0.34 g. 


35 
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PART C: Preparation of 3 - [ 2 -Buty 1 -4 -chl or o - 1 - ( 4 - 

(2-carboxybenzamido)benzyl)imidazol-5-yl)- 

propanoic acid methyl ester 

The nitro compound of Part B was reduced to the 
corresponding amino compound by methods previously 
described. A mixture of 17 mg of the amino compound 
and 7.5 g of phthalic anhydride in 1 mL of CHC1 3 was 
stirred at room temperature for 1 hour. The reaction 
mixture was concentrated to dryness and the residue 
was triturated with ether. The resulting solids were 
collected and washed with ether. Tfc« pure product was 
obtained as a colorless solid. 20 mg. m.p. ISO. 5-151. S* 
(dec . ) . 

Example 235 

Preparation of 3 - [ 2 -Buty 1 -4 -chl or o-l- ( 4 - ( (N-t r if luor o- 
methane6ulfonyl )anthrani 1 ami do) benzyl ) imidazol ~5-y 1 )- 

propanoic acid methyl e6ter 

Reaction between the amino compound of Example 
234 . Part C and £- ( t r i f luor omethanesul fonamido ) benzoyl 
chloride using the conditions described in Example 232 
produced the title compound as a solid, m.p. 168-172*. 

Example 236 

PART A: Preparation of 3-ll-(4-Nitro"benzyl)-2- 

butyl-4-chloroiroidazol-5-yl]propanoic acid. 

N.N-dimethylamide 

To a solution of 0.7 g of propionic acid from 
Part B of Example 234 in 20 mL of methylene chloride 
was added 0.5 mL of pyridine. 0.16 g of dimethylamine 
HC1 salt and 0.42 g of dicyclohexylcarbodi imide . The 
mixture was then stirred, at room temperature for 16 
hours. At the end of the reaction the mixture was 
filtered through celite and the filtrate was concen- 
trated to give a thicK oily product. Thus obtained 
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crude product was purified by flash column chroma- 
tography (100\ elution) to give a pure product as a 
thicK colorless oil. 0.68 g; NMR (200 MH2. CDCl^) 
6 2.89 (c, 3H): 2.93 (6. 3H); 5.43 (6* 2H). 

5 

PART B: Preparation of 3 - ( 1 - ( 4 -Ami nobenzy 1 ) -2- 

butyl-4-chloroiaidazol-S-yl ] propanoic acid. 

N.N-dimethYlamide m , 

The nitro compound from Part A was reduced by 
10 the same method described in Part D of Example 227 to 
give the amino compound as a solid* m.p. 146-148*. 

PART C: Preparation of 3- [2-Butyl-4-chloro-l-(4- 

( (N-t r i f luoromethanesulf onyl ) anthr ani 1 amido ) - 
15 benzyl ) imidazol -5-yl Jpropanoic acid* N.N- 

dimethvlamine amide , 

The amino compound from Part B was treated with 
a-(tr if luor ome thane sul fonamido)benzoyl chloride as 
described in Example 232 to give the tr if luoromethyl- 
20 sulfonamide product, m.p. 106-108*. 

PART D: Preparation of 3- t 2-Buty 1 -4 -chloro-l-(4 - 

( 2 -car boxy benzami do) benzyl )imidazol-S-yl]- 

propanoic acid. N . N-d imethvl ami ne amide 

25 The amino compound from Part B was reacted with 

phthalic anhydride as described in Part E of Example 
227 to give the phthalamic acid derivative* m.p. 
139-142*. 
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Example 237 

PART A: Preparation of 3 - [ l - ( 4 -Ni t r obenzy 1 - 2 -bu ty 1 - 
4-chloroimidazol-S-yl)-2-carboethoxy-2- 

met hylpropanoic acid, ethyl ester m 

5 A solution of 2 g of the nalonate derivative 

obtained from Part A of Example 234 in 10 mL of dried 
DMF va6 cooled with ice. To the solution waB added 
0.22 g of NaH (SOX oil dispersion) and the solution 
va 6 stirred for S minutes before adding 0.3 mL of 

Iq methyl iodide. The reaction mixture then stirred at 
room temperature for 2 hours. The reaction mixture 
was diluted with 400 mL of ethyl acetate and the 
organic layer was washed with H 2 0 and brine. The 
crude product obtained upon concentration of the 

15 organic layer was purified by flash silica gel column 
chromatography ( htxane : ethyl acetate-l:l elution) to 
give a pure compound as a thick colorless oil. 1.6 g. 


PART B : Preparation of 3 - 1 1 - < 4 -Ni t robenzy 1 ) -2-buty 1 - 

20 4-cMoroimida2ol-S-vl 1-2 -methyl propanoic acid 

The malonate derivative from Part A was sub- 
jected to the hydroly6is-decarboxylation condition as 
described in Part B of Example 234. The desired 
compound was obtained as a thick yellowish liquid. 

25 

PART C: Preparation of 3 - ( 1 - ( 4 -N i t r obenzy 1 ) - 2 -buty 1 - 
4-chloroimidazol-5-yl)-2-methylpropanoic 

acid, isopropvl ester 

A mixture of 0.38 g of the acid from Part B. 

30 1 mL of i6opropyl alcohol and 0.22 g of d i eye 1 ohexy 1 - 
carbodiimide in 10 mL of CH^Cl^ was 6tirred at room 
temperature for lfc hours. The reaction mixture was 
concentrated and the residue was taken into ethyl 
acetate. Insoluble material was filtered off and the 

3S filtrate was concentrated to give a crude product which 
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was purified by column chromatography ( hexane : ethyl 
acetate>2: 1 elut ion) to give the desired compound as 
a thick color les6 oil. 0.36 g. 

S PART D: Preparation of 3-[l-(4-( (N-trif luor ome thane - 
sulfonyl)anthranilamido)benzyl)-2-metbyl- 

propanoic acid, isopropyl ester 

The title compound was prepared from the ester 
of Part C by the methods described in Parts £ and C of 
10 Example 236; m.p. 132-135*. 

Efif*Pl«P ?38 and 239 
PART A: Preparation of d and 1 3 - [ 1 - ( 4 -Ni t r obenzyl ) - 
2-buty 1 -4 -ch) oroimidazol -S-yl ] -2 -me thy 1- 

15 propanoic acid. d - ( ♦ ) -a -methyl be nzvlaraide 

A mixture of 0.71 g of the propionic acid 
derivative from Part B of Example 237, 0.2S mL of 
d - ( ♦ ) -a-met hy 1 b*my 1 ami ne and 0.4 g of d icyclohexy 1 - 
carbodi imide in SO mL of CH^Cl^ vac stirred at room 

20 temperature for 16 hours. The reaction mixture was 
concentrated and residue was dissolved in 100 mL of 
ethyl acetate. Insoluble material was filtered off 
through celite and the filtrate was concentrated to 
give a crude product which was purified by silica gel 

25 column chromatography ( hexane : e thy 1 acetate«2:l 

elution). Two d i as t e r eo i tome r s were separated as 
a thick colorless oil. 0.37 g each. 

PART B: Preparation of d and 1 3 - [ 1 - ( 4 -Ami nobenzy 1 ) - 
30 2-butyl-4-chloroimidazol-5-yl ] -2 -methyl - 

propanoic acid. d-(0-g-methvlbenzvlamide 

The nitro compound from Part A wa s reduced by 
the same method described in Part D of Example 227 to 
give the amino compound at a thick colorless oil. 
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PART C: Preparation of d and 1 3 - ( 1 - ( 4 - ( 2 -Car boxy - 
benzamido) benzyl -2-butyl-4-chloroimidazol- 
5-y 1 ) - 2 -methyl propanoic acid. d - ( ♦ ) -a- 

methyl benzyl awl de 

5 Each diasteroisomer of the amino compound from 

Part B was reacted with phthalic anhydride separately 
as described in Part E of Example 227, to give the 
phthalamic acid derivatives, m.p. 188-189.5* and 
201-202* . respectively. 

10 

CX»WPl* 219 

Preparation of 1 - [ (2 • -Car boxybi pheny 1 -4 -y 1 )methyl j - 

2 -butvl-4-chloro imidazole - 5 -carboxv lie acid 

To a solution of 1.03 g of 1 - ( ( 2 • -car bomethoxy- 

15 bi phenyl -4 -yl ) methyl ] -2- butyl -4 -chloro-5-hydroxymethyl- 
imidazole in 10 mL of anhydrous acetic acid at 2S* was 
added a solution of 0.62 g of chromium trioxide in 10 
mL of water. The mixture was stirred at 2!5* for IS 
minutes and then poured into water. The precipitated 

20 solids were recovered by filtration and then dissolved 
in 50 mL of 1.0 N aqueous sodium hydroxide solution. 
The alkaline solution was allowed to stand at 25* 
overnight and then was acidified to pH 3 with 10\ 
aqueous hydrochloric acid. The precipitated solid was 

25 recovered by filtration and recrystallized from ethyl 
acetate to afford 0.10 g of l-[ (2 ' -carboxybiphenyl-4- 
yl ) methyl 1-2 -butyl -4 -chl or oimidazole-5-carboxyl ic acid 
(m.p. 186-187* (decomp.)). NHR (DMSO-d 6 ) 6 12.97 (br 
6. 2H); 7.68 (d. 1H); 7.53 (t. 1H) ; 7.41 (t. 1H) : 7.34 

30 (d. 1H); 7.28 (d. 2H); 7.02 <d, 2H); 5.61 (s, 2H) : 
2.60 (t. 2H): 1.53 (quint.. 2H) : 1.27 (sext.. 2H): 
0.81 (t. 3H). 

Examples 241-264 were prepared using procedures 
3$ illustrated in Examples 227-240. 
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'Ho- 


n-butyi CI "^^CMjOM 


n-butyl CI ^-^CO CM 

2 3 


n-butyl ci ^-^^^ 


-butyl Cl (CH 2 ) 2 COCH 3 


-propyl Cl CH 2 CH 2 CO a CH 5 


.13 


115-120 


M0 2 C 


171.3-172.5 


MO^C 


MO^C 

144*142 

H0 2 C 


4-lfMCO- 

cr so n 

H 


butyl Cl CH 2 CH(CM 3 )C0 2 CM(CH 3 ) 2 4 "™ C °^^ 123-125 


H0 2 C 


butyl Cl (CH 2 ) 3 OAc 


1113 
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Tab l e 18 (continued) 

no! r 6 r 7 e! HP^C? 


67 


248 n-butyl CI (CH^OAc 4-tfWCO-T ^ 6 *' 
5 >=/ 

cr so w 

M 

249 n-butyl CI C^CH^-iT^o 4-lTHCO-^^ 1*2-144 
10 M° 2 C 

250 n-butyl CI O^O^C-/ / 4-fcfMCQ-^ ^ 63-64.5 


cr SO W 
M 


251 n-butyl CI O^OCVHCHj 


4-)fHCO^ ^ 


MOjC 


20 "s^™ 
252 n-butyl CI CO.H \ 


2S 253 n-pentyl H COjH 


254 n-propyl H CH^CH C-M O 


CO^M 
C0 2 H 


3° C0 2 M 


255 n-propyl CI v^^CN^OH 

3S 

256 n propyl CI V^CN OH 

mo 88015687 


C0 2 M 
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2b7 

TaMf* TP (cwiit inued) 


?57 n ».utyl CI 


* t;;ico A m 


MO^C 



0 . . 

258 n-butyl CI V ^^ CH 2"\_/ *-^Co/^ 


cr so w 

3 M 


259 n-butyl CI (CH^CKHC^ 4-WXC0-C \ 


IS 


Cf so ■ 

J H 


260 n-butyl CI CH^CH^c / ^ W " CH 3 4-WMCO-^ ^ 


20 


MO^C 


261 n butyl CI CH^CH 


MOjC 


2S ?62 n butyl CI r ^CH^CK KM 


263 n-butyl CI CH 2 CH 2 CN N " C «, H 5 
30 0 


CF SO N 
M 


CF SO N 
M 

COjM 

•o 


n butyl CI 1 2 CH 2 C0 2 H * ^ 75-76.5 
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Table 18 (continued) 


EX . 
No . 


R 


6 


R 


CO n H 


5 


265 n- butyl CI CH 2 CH 2 CH 2 CQ 2 H 4 



83-85 


10 


Example 266 

PART A: Preparation of 2- (But-2 -en-1 -y 1 ) -5- 


t-buty 1 dimethyls i lyloxymethy 1 - l-[(2'- car bo- 
rne thoxybi phenyl -4 -yl ) methyl 1-4- 
chloroimidazole m 


2- (But -1 -en- 1-y !)-!-( (2 f -car borne thoxybi - 


15 phenyl -4 -y 1 ) methyl ]-4-chloro-5- (hydroxy methyl ) - 
imidazole (1.4 g). t-butyldimethylsi ly 1 chloride 
(0.55 g). and imidazole (0.5 g) were mixed and 
stirred in DMF (5 mL) for 18 hours at room 
temperature. Dilution with ethyl acetate and washing 

20 the organic phase with water followed by drying 

(MgSO^K evaporation of the solvent ijj vacuo , and 
flash chromatography in 3:1 hexane/ethyl acetate 
yielded 1.5 g of a clear oil. NMR (200 MHz. CDC1 3 > 
6 7.83 (d t 1H); 7.52 (t. 1H); 7.40 (t. 1H): 

25 7.33-7.24 (m t 3H): 7.08 (d. 2H); 6.83 (d of t.-lH): 
6.13 (d. 1H); 5.30 (s. 2H) ; 4.57 (s. 2H); 3.64 (s. 
3H): 2.21 (quint.. 2H) ; 1.04 (t, 3H): 0.86 (s. 9H); 
0.05 (6, 6H). 

30 PART B: Preparation of 5 - 1 -Buty 1 d i me t hy 1 s i 1 y 1 oxy - 
methyl - 1 - [ (2 • -carbomet hoxybi phenyl - 4 -y 1 ) - 

methyl l>4-chloroimidazole-2-carboxaldehvde 

2-(But-l-en-l-yl)-5-(t-butyldimethyl6i ly 1 oxy - 
methyl )- l-( (2-carbomethoxybiphenyl - 4 -yl )methyl-4- 


112 1 
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chI"or imiSTS^T^ ( 262^f^g) was reacted wilifi osmium 
tetroxide and (sodium periodate by the procedure 
described in Example 178. Part B for l.S hours at 
room temperature. Work-up and flash chromatography 
in 3:1 hexane/ethyl acetate yielded 200 ng of an 
amorphous solid. NMR (200 KHz. CDC1 3 ) 6 9,74 (s. 
1H): 7.84 (d. 1H). 7.54 < t # 1H). 7.43 (t # 1H) . 
7.34-7.25 (ra. 3H). 7.16 (d. 2H) 5.83 (s # 2H). 4.65 
(6. 2H). 3.64 (6. 3H) # 0.90 (8. 9H), 0.09 (s. 6H) . 

PART C: Preparation of 5-t-Buty ldimetbylsi lyloxy- 
methyl-l-({2 # - ci r bone t hoxybi phenyl -4-yl ) - 
methyl ] -4 -chloro-2- ( cis -pent-1 -en-l-y 1 )- 

IffH + gQl* 

15 5-t-Butyldimethylsilyloxymethyl-l-[ (2 • - 

car borne t hoxybi phenyl -4-yl ) methyl )-4-chloroimidazole- 
2 -car boxa ldehyde (200 mg) was added all at once to a 
solution of n-butyl t r iphenylphosphonium bromide (0.26 
g) and potassium t-butoxide (70 mg ) in THF at 0*C. 

20 The reaction mixture was stirred at room temperature 
for 15 minutes when it was quenched with saturated 
aqueous ammonium chloride solution. The mixture was 
extracted with ethyl acetate, the organic layers 
washed with water, dried (MgSO^) and the solvent 

25 removed Jjl vacuo . The residue wi6 flash 

chr omat ogr aphed in hexane/ethyl acetate (5:1) to 
yield 100 mg of an oil. NMR (200 KHz. CDCl^) 6 
7.85 (d. 1H). 7.54 (t*. 1H) . 7.42 (t. 1H). 7.35-7.24 
(m. 3H). 7,07 (d. 2H). 6.07 (d. 1H). 5.87 (d of t. 

30 1H). 5.28 (8. 2H). 4.59 (S. 2H) . 3.64 (6. 3H) . 2.69 
(quart.. 2H). 1.46 (sext.. 2H)« 0.91 (t. 3H>. 0.86 
(s. 9H). 0.05 (s. 6H). 


35 
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PART D: Preparation of l-[ (2 • -Car borne thoxybi phenyl - 

4 -y 1 )methy 1 ] -4 -chloro-5-hydr oxymet hy 1 -2 - ( cis - 

pent-l-en-l-yl)imidazole 

5-t-Buty ldimethyl6ilyloxymethyl-l-[ (2* -car bo- 
rne thoxybi phenyl -4 »yl )methyl ]-4-chloro-2- (cii-pent-l- 
en-l-yl ) imidazole (100 mg) was desilylated with 
fluoride by procedures familiar to one skilled in the 
art. Flash chromatography in 1:1 hexane/ethyl 
acetate yielded 65 mg of a viscous, colorless oil. 
NMR (200 KHZ . CDCl^) 6 7.85 <d. 131). 7.55 (t. 
1H). 7,42 (t. 1H). 7.28 (». 3H) . 7.05 (d. 2H) . 6.11 
(d. 1H). 5.92 (d Of t. 1H), 5.30 (s. 2H) . 4.57 (d. 
2H). 3.64 (S. 3H). 2.69 (quart.. 2H). 1.62 (t. 1H) . 
1.47 (sext.. 2H). 0.92 (t. 1H) . 

PART E: Preparation of l-[ (2-Car boxybipheny 1 -4 -yl ) - 
methyl ] -4 -chloro-5-hydroxymetby 1 -2 - ( cis - 

: pent -1-en-l-vl) imidazole 

l-[ 2 • -Ca r borne thoxybiphenyl -4 -y 1 ) methyl ] -4 - 
chloro-5-hydroxymethyl-2- (£is..pent-l-en-l -yl ) - 
imidazole (65 mg) was hydrolyzed by a procedure 
similar to that found in Example 85. Part E . Wor*-up 
yielded 45 mg of colorless solids; m.p. 148-150°. 
NMR (200 MHZ, DMSO-d^) 6 7.77 (d. 1H) ; 7.50 (t. 
1H>; 7.38 (t. 1H): 7.33 (m. 3H) : 7.08 (d. 2H): 6.10 
(d. 1H): 5.84 (d Of t. 1H); 5.32 (6. 2H); 4.47 (s. 
2H); 2.65 (quart.. 2H). 1.45 (sext.. 2H); 0.92 (t. 
3H) . 

Table 19 further illustrates compounds which 
were made or could be made by the methods described 
in the specification. 
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Table 19 


R 


tCH 2 ) r 



.13 


Ex. 

No . c 


267 1 n-butyl 


R 7 H 8 


CI CH 2 OH 


13 


268 1 n-propyl 


H CH 2 OH 


SO^M 


269 1 n-bMtyl 


SO.H 


CI CH 2 C0 2 CH 3 ) 


^5 


270 1 n-pcntyl 


271 1 n-butyl 


CI CHjOH 


CI CH NHCOCj 


*<3 


C(Cfj) jOM 


272 2 


n - bu t y 1 
1124 


273 1 n propyl 


CI CH 2 OH 


H CH 2 OH 


OPO^M 

•o 


88015687 
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Table 19 (continued) 


Ex. 

No. r R 


R 7 R« 


R 13 HPCC? 
COKHOCH, 


274 1 n-butyl CF CH 2 0H 


10 275 1 


276 1 


IS 


276 1 


20 


278 1 


n-butyl CI Ch^OH a 


n-butyl H CH 2 0H 


MHP-OH 


HO C^, 

2 V 


°2 KH J 

n-hcxyl CI CH 2 KHC0 2 CH 3 4-</ \ 


n-butyl CI CH^H 



OH O 

CH-P-OH 
/ ** 


2S 


279 1 


30 280 0 


281 \ 


3S 


n-butyl CI CHjOH 


n-butyl CI CM 2 OH 


n prolyl CI CH^H 


112 5 
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T - ) r 19 ( c cnt i nucd ) 


Ex . 

K'o. r 


2B2 1 


10 283 1 


n butyl CI CH 2 OH 


n-butyl CI CH^OH 


13 


KWS °2 CK 3 


H P(*C) 



KHS0 2 CF 3 
COjH CO-NHOCH 3 


IS 


284 1 n-hcxyl H CH^H 


28!> 1 n-butyl CI C^OH 


2b 


co^n 



CI 


CI 


CO,H 



CI 


C 6 H 5 


2S 


2Pt 1 n rrofyl H CH^OH 



30 


287 1 


n butyl 

112 6 


CI <CH 2 > 2 F 


ci cm ockmcm 3 A 
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T»*Mt» _19 (continued) 
Mo. r R_ R_ g_ 

S 

?89 3 n- butyl CI CH^OCNHO^ 

S 

290 1 n-propyl H CM KHCOCI^CHjCHj 

0 

291 1 n-pentyl H CH KHCI7HCH 


292 1 n- butyl CI (CH^F 


293 1 n butyl CI CM J 0N0 2 


0 


293 



29*> 1 n-butyl CI CH OH 


296 1 n butyl CI CH^OH 

1127 


88015687 
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Ex . 

Ko. r 


R 7 *« 


13 


298 1 


n butyl CI CM^OM * r-CH 2 



10 


300 1 


CO^H 


299 1 n 


-butyl CI CM 2 0lt 


n-butyl CI CH 2 0H 4 NriCHj 


C0 o H 

6 


15 


301 1 n-butyl CI CH 


CO H 

CH, C t H.\ fc 

j0 H .K>C^-!^\ 


20 302 1 


n propyl CI CM^OM 4 SO^N^ 


CO^H 


303 1 


2S 


C0 2 H 

n-pcntyl CI C^OH 4 CH^-^^^ 


304 1 n hcxyl CI CH 2 OM 4 CF-CF 


KMSO.CF. 


30 


30$ 1 n butyl CI CM^OM 4-CH-CF- 


112 8 


KHS0 2 CF 3 



NHS0 2 CF 3 


3S 


30fc \ n bulyl M CM ,OM * v H 2 CH 2 
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Table 19 (continued) 


Ex. 

Ho. £ R_ 


P 7 F 8 


10 


307 1 n-butyl CI CH 2 0H 


308 1 n-butyl CI CH^OH 


309 1 n-butyl CI CH^OM 


IS 


310 1 n-butyl CI CM^OH 


20 


311 1 n-butyl CI CHjOH 


25 


312 1 n-propyl M CM^OH 


.13 


KPCC) 


WMS0 2 CF 3 


CO„H 

OM \_L 

OCOCH 3 


C0 2 H 


■OCH, 


-p 


cf so » 

J H 


WVMSO,C A H 4 -4-CH 3 


cr,io 2 ii 


K 


COjH 

CM.O OCM \ . 


30 


313 1 n-pentyl CI CM^OH 


3S 


1129 

31* l n-butyl CI CH-CHO^OH 


C0 2 H 


103-104 S 


8801 5 6« 7 
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yj_i i_it.y_ 

The hormone angiotensin II (All) produces 
numerouc biological responses (e.g. vasoconstriction) 
through ft imulat ion of its receptors on cell membranes. 
For the purpose of identifying compounds such as All 
antagonists which are capable of interacting with the 
All receptor, a 1 igand-receptor binding assay was 
utilized for the initial screen. The assay was carried 
out according to the method described by IGlossmann et 
al.. J. Biol. Chem. . 249 . 82S (1974)1. but with so»e 
modifications. The reaction mixture contained rat 
adrenal cortical microsomes (source of All receptor) 
in Tris buffer and 2 nM of 3 H-AII with or without 
potential All antagonist. Tbi» mixture was incubated 
for 1 hour at room temperature and the reaction was 
subseguently terminated by rapid filtration and 
rinsing through glass micro-fibre filter. Receptor- 
bound 3 H-AII trapped in filter was quantitated by 
scintillation counting. The inhibitory concentration 
(IC ) of potential All antagonist which gives 50\ 
displacement of the total specifically bound H-AU 
is presented as a measure of the affinity of such 
compound for the All receptor (see Table 20). 

The potential antihypertensive effects of the 
compounds of this invention may be demonstrated by 
administering the compounds to awake rat6 made 
hypertensive by ligation of the left renal artery 
tcangiano et al.. J . Pharma ro] T e»p. Ther . . 208. 310 
(1979) J. This procedure increases blood pressure by 
increasing renin production with consequent elevation 
of All levels. Compounds are administered orally at 
100 mg/Kg and/or intravenously via a cannula in the 
jugular vein at 10 mg/fcg. Arterial blood pressure is 
continuously measured directly through a carotid 
artery cannula and recorded using a pressure 
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transducer and a polygraph. Blood pressure levelE 
after treatment are compared to pretreatment levels to 
determine the antihypertensive effects of the 
compounds (See Table 20). 

Table 20 

Angiotensin 11 Antihypertensive 

Receptor Effects in Renal 

Binding Hypertensive Rat6 

IC P#S intravenous Oral 

ex. No. (ujpolar) Activity Activity* 


1 



1.80 

♦ 

NA 

2 

( sod ium 

sal t ) 

0.140 

♦ 

NA 

3 

(eodiure 

salt) 

0 .420 


NA 

4 

( sod ium 

sal t ) 

0.280 

♦ 

NA 

5 

( sod ium 

salt ) 

0.190 


NA 

6 



5 .70 

NT 


7 



0.420 

♦ 

NA 

8 

(sodium 

salt) 

0.790 


NA 

9 

( sod ium 

6a 1 1 ) 

S . 80 

NT 


10 

(sod ium 

6a 1 1 ) 

0.190 

NT 


11 

( sod ium 

salt) 

0.380 

NA 

NA 

12 

(sod ium 

&a 1 1 ) 

0.030 

♦ 

NA 

13 

( 60d ium 

salt) 

6.90 

♦ 

NA 

14 



3 . 20 

NT 


IS 

(sod ium 

salt) 

9 . 4 

♦ 

NA 

16 



0.018 


NA 

17 

( sodium 

6a 1 1 ) 

0.042 

♦ 

NA 

18 



0.08 


NA 

19 

(sodium 

salt) 

1 .70 

NT 


20 

( sod ium 

salt) 

S. 30 

NT 


21 

( sod ium 

salt) 

2 . 10 

♦ 

NA 

2S 



3 . 90 

NT 


26 

( s od i urn 

salt) 

3 . 80 


NA 

27 

(sodium 

salt) 

1 . 20 

♦ 
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Table 2 0 (continued) 


Ex . No . 


28 
29 

30 (sodium sal t ) 
31 

32 (fiodium salt) 
33 

35 (sodium salt ) 

36 (sodium salt) 
51 

52 

54 

55 

56 

57 

58 

59 

60 

61 

62 (sodium salt) 

63 ( sod ium salt) 
64 

65 
66 
67 
70 
7 1 
72 

1 1 3 


Ang i otensin 11 
Receptor 
Bindi ng 

,c so 

( yro I a r ) 
8 .00 
3 . 10 
0. 39 
0.64 
0.43 
0.940 

3 .40 
0.19 
2 . 30 
1 . 10 
7.20 
0.930 

4 .40 
4 .90 


8 . 30 


00 
20 
00 
20 
70 
620 
240 
0. 350 

1 . 10 

2 . 50 
2 . 80 
6 . 50 


Ant ihypertensive 
Effects in Renal 
hypertensive Rats 

Oral 


I nt ravenous 


ftct ivi tv Activity' 


NT 


NT 
NT 
NT 


NA 


NT 


NT 


♦ 
♦ 

NA 


NT 
NT 
NT 


NT 


NA 


♦ 

NA 
NA 


NA 

NA 
NA 
NA 


NA 
NA 
NA 
NA 
NA 
NA 

NA 
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Table 20 (continued) 

Angiotensin II Antihypertensive 
Receptor Effects in Renal 




B i nd i nq 

Hypotensive 

Pats 



IC 50 

I ntravenous 

Oral 


EX. NO. 

(\unolar ) 

Activity* Activity^ 

74 

( t ran6 con pound ) 

3 . 90 

♦ 

NA 


( ci s compound) 

4 . so 

♦ 

NA 

75 

(sodium salt) 

7 „ 60 

♦ 

♦ 

76 

(sodium salt) 

2 .70 

4 

NA 

77 

(sodium salt) 

5 .70 

NA 

NA 

78 

(sodium salt ) 

8 .00 


4 

79 

(sodium salt) 

0. 50 


NA 

80 

(sodium salt) 

0.50 


♦ 

81 

(sodium salt) 

0.57 

NA 

NA 

82 


6.10 

NT 


83 


6 . 40 

NT 


85 


0.49 

♦ 

4- 

86 


2 .90 

4 

NA 

87 


2 . 50 

NT 


A A 


1 . JU 


4 

89 


0.039 

4 

4 

90 

(sodium salt) 

0.020 

4 

4 

91 


0.26 

4 

NA 

92 


0.062 

♦ 


93 


0.89 

♦ 

NA 

94 


0.280 

4 

4 

95 


1 .20 

4 

NA 

96 


1 . 10 

NT 


97 


0. 270 

4 

NA 

98 

(6odium salt) 

0.099 

4 

4 


113 3 
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Table 20 (continued) 


Ex. No 


99 

100 

102 

10S 

106 

107 

108 

109 

110 

113 

11« 

US 

116 

117 

118 

121 

123 

124 

12S 

126 

127 

128 

129 

130 

132 

134 

13S 

141 


113 4 


Ang i otensin II 
Receptor 
Bi ndi nq 

IC 50 
( a r ) 

0.090 

0.090 

0.061 

0.680 

1.90 

1 .70 

0.160 

0.98 

1.30 

0.020 

O.0S0 

0.43 

0.26 

0.89 

0.089 

0.330 

S . 60 

1 .80 

0 . 6S0 

0.340 

0. ISO 

0.08 

0.330 

0.470 

0.020 

0.180 

1 . 30 

0.190 

88015687 


Ant i hyper ttniive 
Effects in Renal 
Hypertensive Rats 

Intravenous Oral 

Activity 1 ftSUvUY 2 


♦ 


♦ 
♦ 


NT 




♦ 

♦ 


♦ 

♦ 

NT 


♦ 


♦ 



♦ 

♦ 


♦ 

♦ 



♦ 


♦ 

♦ 


♦ 

♦ 


NA 



NA 

♦ 


♦ 



♦ 

♦ 


♦ 

♦ 


♦ 

♦ 


♦ 

♦ 


♦ 

♦ 


♦ 



♦ 

♦ 



* 
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Table 20 (continued) 


Angiotensin II 
Receptor 


Anti hypertensive 
Effects in Renal 



EX. No. 


IC S0 
(umolar ) 

Int ravenous 
Act ivi tv 1 

Oral 

Activity 2 

1 A A 



0.083 

♦ 

♦ 

^ A A 

V d vu * uia 

salt) 

0.200 


♦ 

117 

f c Ad inn 

^ V W U X W AM 

salt) 

0 . 450 


♦ 

1 3 W 

t n i tin 

salt) 

0.200 


♦ 

1^1 

1 A, 

Y sod inn 

sal t ) 

0.560 

♦ 

♦ 

152 

X 9 X 

f c od inn 

salt) 

0.250 

♦ 

♦ 

153 
A 9 J 

(sodium 

salt) 

0 . 200 

♦ 


1 CI 

lal 

(sodium 

salt) 

0. 60 

♦ 

♦ 

X 9 O 



0.060 



lOv 

(sodiun 

salt) 

0.120 



1 £2 
X v * 

(sodium 

salt) 

0 . 140 


♦ 

1 &5 
X v 9 

(6odium 

salt) 

3 .00 

♦ 

NA 

1 

X o o 

(sodium 

salt ) 

0.240 

♦ 

HA 

1 •? 1 

X / X 

(sodium 

salt ) 

0 . 600 


NA 

X / J 

(sodium 

salt ) 

0 .700 



174 

(sodium 

salt ) 

0. 300 


NA 

175 

(DC HA salt) 

l.SO 

♦ 

NA 

176 



0.200 

♦ 

NA 

177 



9 . 60 

♦ 

NA 

178 



4 . 20 

♦ 


179 



4 .40 

♦ 

NA 

180 



2 . 90 


NA 

181 



4 .90 

♦ 

NA 

182 



4.10 


NA 

183 



6 . 30 

♦ 

NA 

184 

1135 

0.40 

♦ 

NA 
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Angiotensin II 
Receptor 
Bi nd i nq 

Ant i hyper tensive 
Effects in Renal 
Hypertensive Rat6 


Ex. No, 


(\unola r ) 

Intravenous Oral 
Activity 1 Activity 2 

185 



0 . 4 00 

♦ 

NA 

192 



2.30 


NA 

193 



0.31 

♦ 

NA 

194 



1 . 20 

kit 

NT 


195 



0.92 

♦ 


199 



1.80 


NA 

202 

(sodium 

salt) 

0.160 

♦ 

NA 

203 

(sodium 

sal t ) 

0.340 



204 

( 60d ium 

salt) 

1.90 

♦ 

NA 

205 

(sodium 

salt) 

2 . 50 

N A 


206 

( sod iUTO 

salt) 

1.40 

WT 


207 

( sodium 

sa it) 

U . 1 3 

♦ 

♦ 

208 

( sod ium 

salt) 

r\ t *i ft 

♦ 

NA 

209 

( sod ium 

salt) 

U .27 

NT 


215 

\ SOu 1 um 




NA 

217 

( sod i um 

s a l.t ) 

*5 *J ft 

NT 


218 

( sodium 

salt) 

2 . D 

NT 


219 



0.68 

NT 


223 



S .40 

NT 


224 



5 . 90 

NT 


227 



0. 110 



22. 



0.530 

NT 


229 



2 . 10 

♦ 

♦. 

230 



1 . 60 



231 



0.076 

NT 


232 


1130 

0 .510 

♦ 
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Table 20 (continued) 



Angiotensin II 
Receptor 
Mndina 

Ant i hypertensive 
Effects in Renal 
Hypertensive Rats 

EX. NO , 

so 

fumolar* 

Intravenous Oral 
Activity 1 Activity 2 

233 

0 . 600 

♦ 

♦ 

234 

0 . 064 


nA 

23S 

O • 1 60 

♦ 


236 

0.110 

♦ 


237 

ft \ ^ ft 

♦ 

NA 

238 

o. no 

♦ 

NA 

239 

ft ft a *> 



241 

ft ^ "7 ft 

O • I/O 



242 

ft o *7 ft 

u • * /u 

♦ 


243 

ft ^ ft ft 

NT 


244 

ft ft n a 

♦ 


246 

#\ ^ ^ ft 

0 . 120 

♦ 


247 

0. 110 

NT 


248 

0,250 



249 

0.072 


NA 

2S0 

0. 120 

♦ 

NA 

264 

0.250 

♦ 

♦ 

26S 

0.270 

♦ 

♦ 

266 

2.30 



292 

0.700 


4 

314 

0. 630 


NA 
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Significant decrease in blood pressure at 
10 mg/kg or les6 

Significant decrease in blood pressure at 
100 reg/kg or less 

Not active at 100 ng/kg dosage administered. 
Although many of the compounds tested were not 
active orally, they were active 
intravenously, A few compounds (Examples 10. 
SI. S9. 77 and 81) did not produce a 
significant decrease in blood pressure at 10 
mg/kg intravenously, but did produce some 
decrease at that level, and it is expected 
that they would be active intravenously at a 
higher dosage, e.g.. 30 ag/kg. 

Not tested. 


113 8 
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Dosage Forms 

The compounds of this Invention can be admin i s tered for 
the treatment of hypertension according to the invention by any 
means that effects contact of the active ingredient compound 
with the site of action in the body of a warm-blooded animal. 
For example, administration can be parenteral, i.e., 
subcutaneous, intravenous, intramuscular, or intra peritoneal. 
Alternatively, or concurrently* In some cases administration 
can be by the oral route* 

The compounds can be administered by any conventional 
means available for use in conjunction with pharmaceuticals, 
either as individual t h er a pe u tic agents or in a combination of 
therapeutic agents. They can be administered alone, but are 
generally administered with e pharmaceutical carrier selected 
on the basis of the chosen route of administration and standard 
pharmaceutical practice. 

For the purpose of this disclosure, a warm-blooded animal 
is a member of the animal kingdom possessed of a homeostatic 
mechanism and includes mans&als and birds. 

The dosage administered will be dependent on the age, 
health and weight of the recipient, the extent of disease, kind 
of concurrent treatment, if any, frequency of treatment and the 
nature of the effect desired. Usually, a dally dosage of 
active ingredient compound will be from about 1-500 milligrams 
per day. Ordinarily, from 10 to 100 milligrams per day in one 
or more applications is effective to obtain desired results. 
These dosages are the effective amounts both for treatment of 
hypertension and for tretment of congestive heart failure, 
i.e., for lowering blood pressure and for correcting the 
hemodynamic burden on the heart to relieve the congestion. 

The active ingredient can be administered orally in solid 
dosage forms, such as capsules, tablets, and powders, or in 
liquid dosage forms, such as elixirs syrups, and suspensions. 
It can also be administered parent era 1 1 y , in sterile liquid 
dosage forms. 


1139 
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Gelatin capsules contain the active ingredient 
and powdered carriers, such as lactose, starch, 
cellulose derivatives, magnesium stearate. stearic 
acid, and the like. Similar diluents can be used to 
make compressed tablets. Both tablets and capsules 
can be manufactured as- sustained release products to 
provide for continuous release of medication over a 
period of hours. Compressed tablets can be sugar 
coated or film coated to mask Jny unpleasant taste and 
protect the tablet from the atmosphere, or enteric 
coated for selective disintegration in the gastro- 
intestinal tract. 

Liquid dosage forms for oral administration can 
contain coloring and flavoring to increase patient 
acceptance. 

In general, water, a suitable oil. 6aline. 
aqueous dextrose (glucose), and related sugar 
solutions and glycols such as propylene glycol or 
polyethylene glycols are suitable carriers for 
parenteral solutions. Solutions for parenteral 
administration preferably contain a water soluble salt 
of the active ingredient, suitable stabilizing agents, 
and if necessary, buffer substances. Ant i ox id i 2 i ng 
agents such as sodium bisulfite, sodium sulfite, or 
ascorbic acid, either alone or combined, are suitable 
stabilizing agents. Also used are citric acid and its 
salts and sodium EDTA . In addition, parenteral solu- 
tions can contain preservatives, such as benzalkonium 
chloride, methyl- or propylparaben, and chl orobutanol . 

Suitable pharmaceutical carriers are described 
in Remington 's Pharmaceut ical Sciences . A. Osol. a 
standard reference text in this field. 

Useful pharmaceutical dosage-forms for admini- 
stration of the compounds of this invention can be 
illuetrated as follows: 

mo 88015687 
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Cap6ul es 

A large number of unit capsules are prepared by 
filling standard two-piece hard gelatin capsules each 
with 100 milligrams of powdered active ingredient, 150 
milligrams of lactose. 50 milligrams of cellulose, and 
6 milligrams magnesium stearate. 

Soft Gelatin Capsules 

A mixture of active ingredient in a digestible 
oil such as soybean oil. cottonseed oil or olive oil 
i« prepared and injected by means of a positive 
displacement, pump into gelatin to form soft gelatin 
capsules containing 100 milligrams of the active 
ingredient. The capsules are washed and dried. 

A large number of tablets are prepared by 
conventional procedures so that the dosage unit is 
100 milligrams of active ingredient. 0.2 milligrams of 
colloidal silicon dioxide. 5 milligrams of magnesium 
stearate. 275 milligrams of microcrystall ine cellulose. 
11 »illigrams of starch and 98.8 milligrams of lactose. 
Appropriate coatings may be applied to increase palat- 
ability or delay absorption. 

Injectable 

A parenteral composition suitable for 
administration by injection is prepared by stirring 
1.5% by weight of active ingredient in 10\ by volume 
propylene glycol. The solution is made to volume with 
water for injection and sterilized. 

Suspension 

An aqueous suspension is prepared for oral 
administration so that each 5 milliliters contain 
100 milligrams of finely divided active ingredient. 
100 milligrams of sodium car boxymet hy 1 cellulose. 5 
milligrams of sodium benzoate, 1.0 grams of sorbitol 
solution. U.S. P.. and 0.02S milliliters of vanillin. 
114 1 
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CLAIMS 


1. An antihypertensive compound of the formula: 


10 



N 
I 

(CH 2 ) r 



R 2 


IS 


20 


(I) 


wher e i n 


R 1 * is -4-C0 2 H; -4-C0 2 R 9 ; -O-S-OH; -S0 3 H. 


OH 


2S 


30 


C(CF 3 ) 2 OH; -O-P-OH; -PO^H; -NHP-OH; 


OH 


OH 


4-NH50 2 CH 3 ; -4-NHS0 2 CF 3 : -CONHOR 12 ; 

OH O R~N 

-SO.NH. ; -C P— OH; JL \ : 


3S 


r r 


R 2 E 3 F 
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B 


co 2 u H 


,11 


4 -X 


b 


or 


4-N 



H; CI; Br; I: F ; N0 2 ; alkyl of 1 to 4 carbon 
aton.s; acyloxy of 1 to 4 carbon atoms; alKoxy of 1 to 4 
carbon atom*: CQ 2 H: C0 2 R 9 : NHS0 2 CH 3 : NHS0 2 CF 3 : 


CONMOR 12 ; S0 2 NH 2 


aryl: or furyl; 


H 


3 is H ; CI, Br. I or F; alkyl of 1 to 4 carbon 
atoms or alKoxy of 1 to 4 carbon atoms; 

4 is CN, N0 2 or CC^R 11 : 

* is H. alkyl of 1 to 6 carbon atoms. cycloalKyl of 
3 to fc carton atoms. alkenyl or 
a^.kynyl of ? to 4 carbon atoms; 


1113 
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10 


IS 


20 


2b 


is alkyl of 2 
alKynyl of 3 
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to 10 carbon atoms* alkenyl or 

or the same groups 


to 10 carbon atoms 
1 4 

substituted with P or C0 2 R ; cycloalkyl of 3 
to 8 carbon atoms, cycloalkylalkyl . of 4 to 10 
carbon atoms; cycloalkylalkenyl or 
cycloalkylalkynyl of 5 to 10 carbon atoms; 


(CHJ Z(CHJ R 

i 6 d Tu 


optionally substituted 


14 


with F or COjR*"; benzyl or benzyl substituted 
on the phenyl ring with 1 or 2 halogens, alkoxy of 
1 to 4 carbon atoms, alkyl of i to 4 carbon atoms 
or nitro: 

is H. F. CI. Br, I. N0 2# CF 3 or CH ; 
is H. CN. alkyl of 1 to 10 carbon atoms, alkenyl 
of 3 to 10 carbon atoms, or the same groups 
substituted with P: pheny lalkeny 1 wherein the 
aliphatic portion is 2 to 6 carbon atoms: 
-(CH,) -imidazol-l-yl; - (CH_ ) -1 . 2 . 3- 

2 m * m 

triazolyl optionally substituted with one or two 
groupc selected rrom cq.ch. or mxkyx or 1 to 4 
carbon atoms; 

^ i 

O 

,11 


selected from C0 2 CH 3 or alkyl of 

(CH 0 ) -tetrazolyl : 
2 m 


( CH 2 ) n OR 


(CH 2 ) n OCR 


14 


(CH 2 ) n SR 


15 


.14 


-CH-CH(CH 2 ) g CHOR 


IS 


-CH-CH(CH 2 ) B CR 


16 


-CR 


16 


-CH.CH(CH 2 ) ^OCR 


11 


30 


(CH 2 ) 6 -CH-COR 16 ; 


(CH,, V CR 16 ; -(CH_) OCNHR 10 ; 
2 n * n 


2b 


(CH ) NR ll COR 10 ; 


114 1 


(C;i 2 ) n NR n CNHR 10 ; -(CH 2 ) rj NR 11 S0 2 R 1 ° 
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Y 

-(CH 2 ) n NR n CR 10 ; -(CH 2 ) ffi F: - (CH 2 ^ONC^ : -CH^ ; 

O 


(CK 2 ) n K0 2 ; (CH 2 ) a 

6 

.21 . 


Co 


R 24 O 


R is -CH-OCR - 

R 10 is alkyl of 1 to 6 carbon atoms or perfluoro- 

alXyl of 1 to 6 carbon atoms, l-adamantyl . 1-naphthyl. 
1- ( 1-naphthyl ) ethyl . or (CH 2 ) p C 6 H 5 ; 
R 11 is H. alXyl of 1 to 6 carbon atoms, cyclo- 
alXyl of 3 to 6 carbon atoms, phenyl or 
benzyl : 
R A is H. methyl or benzyl: 

R 13 is -C0 2 H; -C0 2 R 9 ; -CH 2 C0 2 H. -CH 2 C0 2 R 9 : 


-O-S-OH; -O-P-OH; -S0 3 H: -NHP-OH 

OH OH OH 

-PO^H; -C(CF 3 ) 2 OH: -NHS0 2 CH 3 ; -NHS0 2 CF 3 : -NHCOCI^; 

12 ° H 0 r\ 

-CONHOR 12 ; -SO^; — ?-OH : A J* I 

R 27 oh » 

R J1 


-CH.A*) 1 : -conh'V n: -conhnhso 2 cf 3 : 


H H 

30 N-Nv H=N. 

AX cr> = \ A. : 

H ^ ' 1 


1115 
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R 14 is H. alkyl or per f luoroalkyl of 1 to 8 
carbon atoms, cycloalkyl of 3 to 6 carbon 
atoms, phenyl or benzyl; 

R 1S is H. alkyl of 1 to 6 carbon atoms, cyclo- 
5 alXyl of 3 to 6 carbon atom6. phenyl, benzyl, 

acyl of 1 to 4 carbon atoms, phenacyl; 

R 16 is H. alkyl of 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms, ^ CH 2^p C 6 H 5* 
OR 17 , or NR 18 R 19 ; 
10 R 17 is H, alkyl of 1 to 6 carbon atoms, cyclo- 
alkyl of 3 to 6 carbon atoms, phenyl or benzyl; 

R 18 and R 1 * independently are H. alkyl of 1 to 4 
carbon atoms, phenyl, benzyl, a-methy lbenzy 1 . 
or taken together form a ring of the formula 

0 is NR 20 . o or ch 2 ; 

R 20 is H. alkyl of 1-4 carbon atoms, or phenyl; 
20 R 21 is alkyl of 1 .to 6 carbon atoms. -NR 22 R 23 . 
or -CHCH 2 C0 2 CH 3 ; 
NH 2 


2S 


30 


35 


R 22 and R 23 independently are H. alkyl of 1 to 6 
carbon atoms, benzyl,, or are taken together 
as (CH 2 ) U where u is 3-6; 

R 24 is H. CH 3 or -C 6 H 5 ; 

R 25 is NR 2? R 2B , OR 28 , NHCOKH 2 . NHCSNH 2 . 

_KHS0 2 -^^CH 3 or -XH%0 2 -^y ; 

R 26 is hydrogen, alkyl with from 1 to 6 carbon 
atoms, benzyl, or allyl; 

* 1146 88015687 
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R 27 and R 2B are independently hydrogen, alkyl 
with from 1 to S carbon atoms, or phenyl: 

R 29 and R 30 are independently alkyl of 1-4 

carbon atoms or taken together are -(CH 2 )^-; 
5 R 31 is H. alkyl of 1 to 4 carbon atoms. -CH 2 CH-CH 2 
or -CH 2 C b H 4 R 32 ; 

R 32 is H. N0 2 . NH 2 . OH or OCH 3 ; 

X is a carbon-carbon single bond. -CO-. -O-. -S-. 

-NH- . -N- . -CON- . -NCO-. -OCK - . -CH 2 0- . 
10 r« h 23 R 23 

-SCH 2 -. -CH 2 S-. -NHC(R 2? ) (R 28 ) . -NR 23 S© 2 -. 

-S0 2 NR 23 -, -C(R 2? ) (R 28 )NH-. -CH-CH- . -CP-CP-. 


15 


20 


2S 


30 


3b 


•CH-cr-, -CF-CH-. -ch 2 ch 2 -. -cr 2 cr 2 


-A- 


OR 1 * OCOR 17 NR 2S E 2 V .OR 30 



-CH- 

• 

-CH 

Y 

is 

O 

or 

S: 

Z 

is 

o. 

NR 

11 

m 

is 

1 

to 

5 : 

n 

is 

1 

t o 

10; 

P 

is 

0 

to 

3 ; 

q 

is 

2 

to 

3 ; 

r 

i s 

0 

to 

2 : 

6 

is 

0 

to 

5: 

t 

is 

0 

or 

1 ; 


-C- or 


or S : 


and pharmaceutical^ acceptable salts of these 
compound s ; 

provided that : 

(1) the R 1 group is not in the ortho position 
1147 
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(2) when R 1 is X 



# X is a single bond. 


and R 13 is CO^H. or A N . then R 

H 


13 


must 


10 


IS 


be in the ortho or meta position: or when B' 
and X are as above and R 13 is NHSC> 2 CF 3 or 
NHS0 2 CH 3 . R 13 must be ortho; 


13) when R 1 is X-// \ 



and X is other than 


20 


2b 


30 


3b 


a single bond, then R 13 must be crtho except 
when X . NR 23 CO and R 13 is NHS0 2 CI> 3 or 
Niiso CH 3 . then R 13 must be ortho or meta; 

(4) when R 1 is 4-C0 2 H or a salt thereof. R cannot 
be S - a 1 ky 1 ; 

(5) when R 1 is 4-C0 2 H or a salt thereof. 

the substituent on the 4-position of the 
imidazole cannot be CH 2 OH. Ct^OCOCH^. or 
CH 2 C0 2 H; 


(6) when R. i 



s xJ^K 


. X is -OCH. 


R 13 is 2-C0 2 H. and R 7 is H then R 6 is not 


c 2 M b s : 
114 8 
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CF 3 S0 2 HN 


(7) when R 1 is -CONMI^}. and R 6 is n-hexyl then 
R 7 and R 8 are not Doth hydrogen; 


CF 3 S0 2 HN 


(8) when R 1 is -NHCO-^J^. R 6 is not methoxy- 
ben2y 1 - 

(9) the R 6 group is not -CHCH 2 CH 2 CH 3 or CH 2 OH, 


2. A compound of claim 1 havir.n the formula: 

,7 


IS 


a"! 


9 


(in 


20 Wherein 


R A is -CO,H; -NHS0 2 CF 3 : Jf^ ^ . _ x 

H 


ft' 



2S 



30 


3S 


X R 13 

V 

R 6 is alkyl of 3 to 10 carbon atoms. alkenyl of 

3 to 10 carbon atoms, alkynyl of 3 to 10 carbon 
atoms, cycloalkyl of 3 to 6 carbon atoms, benzyl 
substituted on the phenyl ring with up to two 
groups selected from alkoxy of 1 to 4 carbon atoms 
halogen, alkyl o( 1 to 4 carbon atoms, and nitro: 

- ii49 88015687 
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8 . 

R is phenyl a 1 keny 1 wherein the aliphatic portion 

is 2 to 4 carbon atoms. -(CH^) - imidazol - 1 -yl t 

2 ro 

-(CH 2 ) m -1.2.3-triazolyl optionally substi- 
tuted with one or two groups selected from 
C0 2 CH 3 or alkyl of 1 to 4 carbon atoms. 

O 

(CI! o )-tetra20lyl. - (CH, )^OR 1X : - (CH_ ) OCR 14 ; 
2 m 2 n 2 n 

0 14 

O R 
-CH«CH(CH. )^CR 16 . -CH.CHtCH^ ) 6hOR 15 ; 

c. S a 6 

o o 

- < CH- ) ^R 1 6 ; - ( CH_ ) NHCOR 1 0 ; - ( CH- ) NHSO-R 10 ; 
2 n 2 n 2 n 2 

o 

- (CH_ ) F ; -CR 16 ; 
R 13 is -CO^H. -CO^R 9 . NHSO^CF^: and // ; 


2 3 

H 


16. 17 
R is H. alkyl of 1 to S carbon atoms. OR . or 

NR 18 R 19 ; 

X is carbon-carbon single bond. -CO-. -CON- . 

R 23 

-CH CH_-. -NCO- . -OCH ? -. -CH O-, -O- . -SCH,-. 
R 23 

-CH 2 S-. -NHCH 2 -. -CH 2 NH- or -CH-CH-: and 

pharmaceui ica 1 ly acceptable salts of these 

compounds . 


115 0 
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3- A compound of claim 2 wherein: 
R 2 is H. alkyl of 1 to 4 carbon atoms, halogen. 

or alKoxy of 1 to 4 carbon atoms: 
R 6 is alkyl. alkenyl or alkynyl of 3 to 7 carbon atoms; 
R 7 is H. CI. Br. I or cr^: 


R 14 

R 8 is -(CH^OR 11 ; -(CH 2 ) m OCR 14 ; -CH-CH-CHOR 15 : 
O O 
-<CH 2 ) B CR 16 : -CH 2 NHCOR 10 ; 

-(CH-) NHSO-R 10 : J! U ' or _COR : 

2 » 2 -CH/^N'" 

* H 

R 10 is cr^. alKyl of 1 to 6 carbon atoms or 
phenyl : 

R 11 is H. or alkyl of 1 to 4 carbon atoms: 
r 13 is co 2 H: co 2 ch 2 ococ(ch 3 ) 3 : nhso 2 cf 3 

« 

H 

R* 4 is H. or alkyl of 1 to 4 carbon atoms; 
R 1S i6 H. alkyl of 1 to 4 carbon atoms, or 

acyl of 1 to 4 carbon atoms; 
R 16 is H. alkyl of 1 to S carbon atoms; OR 17 ; or 


NO; 
m is 1 to S; 

X - single bond. -O-; -CO-; -NHCO- ; or -OCH 2 ~; and 
pharmaceutical^ acceptable salts. 

88015687 
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4- The compounds of claims 1 to 3. selected frrm 2-Butyl-4-cMoro-1- 
[(2 , -(lH-tetra2ol-5-yl)biphenyl-4-yl)methyl]-5- 

(hydroxymethyl ) imidazole, or a pharmaccut i cal ly 

acceptable salt thereof. 

5 

2 -Butyl -4-chloro- 
1-1(2* -ca r boxy bi phenyl -4 -y 1 ) methyl ] -5-(hydroxyroethyl)- 
imidazole. or a pharmaceutical ly acceptable salt 
thereof . 

10 

2 -Butyl -4 -chl or o-l- 
1 ( 2 • -ca r boxy b i phe ny 1 - 4 -y 1 ) me t hy 1 ] - 5 - ( ( me t hoxy ca r bony 1 ) 
aroinoinethyl]imida2ole. or a pharmaceutically 
acceptable salt thereof. 

15 

2-Buty 1 -4-chloro-l- 
[ (2* -car boxy bi phenyl -4 -yl ) methyl ]-$-[ (propoxycarbonyl ) - 
aminomethyl ] imidazole, or a pharmaceutically 
acceptable salt thereof ; 

20 

2-Butyl-4-chloro-l- 
[(2* -car boxybi phenyl -4 -yl )»e thy 1 ]imidazole-5- 
carboxaldehyde . or a pharmaceutically acceptable salt 
thereof . 

2S 

2-Butyl-l-[(2'- 
car boxybi phenyl -4 -yl ) me thy 1 ] imidazol e-5-carboxaldehyde . 
or a pharmaceutically acceptable salt thereof, 

30 2-(lE-Butenyl)-4- 
chloro-1- t (2 • - ca r boxy b i phenyl -4 -yl ) methyl ] -5- 
(hydroxymethy 1 ) imidazole, or a pharmaceutically 
acceptable salt thereof. 

115 2 
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10 


15 


20 


25 


30 


35 
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2- C lE-Buteny 1 )-4- 
chloro-l-[(2' - car boxybipheny 1 -4 -y 1 )methyl]imidazole-5- 
carboxaldehyde. or a pharmaceutically acceptable 6alt 
thereof . 

r 

2-propyl-4-chloro- 
1-12 • -(lH-tetrazol-5-yl ) bi phenyl -4 -y 1 ) methyl ]-5- 
(hydroxyraethy 1 ) imidazole . or a pharmaceutical ly 
acceptable salt thereof. 

2-propyl-4-chloro- 
1-12 • -(lH-tetrazol-5-yl )bi phenyl -4 -yl ) methyl ) imidazole- 
5-carboxaldehyde . or a pharmaceutical ly acceptable 
salt thereof. 

2-butyl-4-chloro- 
l-[2 • - (lH-tetrazol-5-yl )bipheny 1 -4 -yl)methyl)i»idazole- 
5-car boxaldehyde . or a pharmaceutically acceptable 
salt thereof, 

2-(lE-butenyl )-4- 
chloro-l-(2 • - (lH-tetrazol-5-yl )biphenyl-4 -yl ) methyl ]- 
5-hydroxyroethyl ) imidazole . or a pharmaceutically 
acceptable salt thereof. and 

2-(lE-butenyl ) -4 - 
chloro-l-t2 ' -<lH-tetrazol-S-yl ) bipheny 1 -4 -yl ) me thy 1 ] - 
imidazol e-5-car boxaldehyde . or a pharmaceutically 
acceptable salt thereof. 

5 . A pharmaceutical composition comprising a 
pharmaceutically suitable carrier and at least one com- 
pound of Claims 1 to 4. 

1153 
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6 . A process for the preparation of a compound of claims 
1 to 4 vr.erein r is 1 vhich comprises contacting 
an imidazole derivative of Formula ^wi th a benzyl 
derivative of Formula 2 in a solvent .in the presence 
of a base for about l'tc about 10 hours at a 
temperature in the ran=e of about 20-C to the reflux 
temperature of. the solvent to form a benzyl imidazole 
of For ru 1 a 3 : 


I 

1 



1154 
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7 8 
R and R 


wherein each of R , R , R" , R* 
is stable under the reaction conditions and is a group 
as defined in claim 1 or an intermediate or protected 
form thereof which can be transformed to such a group 
and wherein X 1 is halogen, p-toluenesulf onyloxy or 
methylsulf onyloxy : and thereafter as necessary 
transforming said intermediate or protected forms of 
the R groups to R groups as defined in claim 1. 


10 


IS 


7. Process of claim 6 wherein compounds 1 and 
2 are contacted in the presence of a base selected 
from the group consisting of a metal hydride. KH. a 
metal alkoxide, MOR . sodium carbonate, potassium 
carbonate* triethylamine and pyridine, in a dipolar 
aprotic solvent or. where the base is MOR. the solvent 
can be an alcohol. ROH. where M is lithium, sodium or 
potassium and R is methyl, ethyl or t-butyl. 


20 


25 


30 


8 . Process of claim 6 wherein: R is 
13 


; -4- 



; or 


X is a carbon-carbon single bond. -CO-. -O- 


-NH-; 

14 



2 3 

R and R are each independently 


CI . Br . I . 


P. N0 2 . alkyl of 1 to 4 carbon atoms. 
alKoxy of 1 to 4 carbon atoms, aryl or furyl; 


C0 2 R 


6 7 

R and R are as defined in claim 20; 


3S 
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is alkyl of 1 to 10 carbon atoms or alkenyl of 

3 to 10 carbon atoms, or the same groups substituted 
with F ; 


phenylalkenyl wherein the aliphatic portion 

is 2 to 6 carbon atoms: -<CH 2 ) OR*** 

-(CH-) SR 1S : or -(CH-) CN: 
2 n 2 n 

R is as defined in Claim 20: 


R 13 is CG 2 R 14 


CN. N0 2 , trialkyltin tetraiole. 


or tri tyltetraiole: and 
R 14 and R 1S are as defined in Claim 20- 


Process of Claim 8 wherein R 


13 


is 


-CQ 2 R 


14 


and the product of Formula 2^ is contacted 
with an alkali in an aqueous alcoholic solvent or 
with cr 3 C0 2 H at a temperature in the range of 
about 20 # C to the reflux temperature of the solvent 
for about 1-24 hour6* followed by adjustment of the 
pH of the mixture to a value in the range of 3 to 7, 
to convert the product to the corresponding product 


wherein R 


13 


is 


-C0 2 H. 


10. 


of R 


Process of Claim 9 
.13 


or R 


in Formula l is -CO.R 


wherein at least one 
14 


and is converted to -CQ 2 H, 


2S 


11. Process of Claim 9 wherein R 14 is 
t-butyl and the reaction is conducted in CF 3 C0 2 H« 


12. Process of Claim 8 wherein R 13 is -CN 
and the product of Formula 3 is contacted with (i) a 

30 strong acid at reflux temperature of the solvent for 
about 2-96 hours or (ii) a Gtrong alkali in an 
alcohol solvent at a temperature in the range of 
about 20*C and the reflux temperature of the solvent 
for about 2-96 hours followed by adjustment of the pH 

35 to about 3-7. or (iii) sulfuric acid followed by acid 
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or alKali, to convert the product to the 
corresponding compound wherein R 13 is -C0 2 H. 

13. Process of Claim 12 wherein at least one 
of R 2 . R 3 or R 13 is -C0 2 R 14 and is 
converted to -CO^U. 

8 * 

14* Process of Claim 12 wherein R is 
-(CH 2 ) n CN and is converted to -(CH 2 ) n C0 2 H. 
or is -(CH 2 ) n OR X1 and is converted to 
(CH 2 ) n OH when R 13 is converted to -COjH. 

15. Process of Claim 8 wherein R 13 is -CN 
and the product of formula 3i6 contacted with a 
mixture of equimolar amounts of sodium azide and 
ammonium chloride in a polar aprotic solvent at a 
temperature in the range of about 30*C to the reflux 
temperature of the solvent, for about 1 hour to 10 
days* to convert the product to the corresponding 
compound wherein R 13 is S-tetrazoly 1 . 

16. Process of Claim 15 wherein R is 
-(CH )CN and is converted to -(CH) -tetrazolyl 

13 

when R is converted to 5-tet r azoly 1 . 

17. Method of Claim 8 wherein R 13 is -CN 
and the product of formula is reacted with 
trialkyltin azide or triaryltin azide followed by 
acidic or basic hydrolysis to convert the product to 
the correspom 
5-tetrazoly 1 . 


the corresponding compound wherein R 13 is 


18. Process of Claim 17 wherein R is 

-(CH 0 ) CN and is converted to -(CH 0 ) -tetrazolyl when 

13 2 m 

R is converted to S-tetrazolyl . 
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10. Process of Claim 8 wherein R 13 is 
-NO and the product of Formula 3 is contacted with 
a reducing agent to form a second intermediate of 
Formula 3 in which R 13 is NH-. and the latter is 
contacted with an anhydride (CH 3 S0 2 > 2 0 or 
(Cr 3 S °2 ) 2° ° r a chloride CH 3 S0 2 C1 or CF 3 S0 2 C1 of 
sulfonic acid in a solvent to produce a compound in 
which R 13 is -KHS0 2 CH 3 or -NHS0 2 CF 3 . 

20. Process of Claim *9 wherein at least one 
2 3 13 

of R . R , or R is -N0 2 and is converted to 

-NHS0 2 CH 3 or -NHS0 2 CF 3 . 

21. Process of Claim 9 or 12 wherein the 
compound of Formul a 2^ wi th R 13 -C0 2 H either 

(a) is contacted with about 1-4 

equivalents of thionyl chloride in excess thionyl 

chloride or another solvent at a temperature in the 

range of about 20 # C to the reflux temperature of the 

solvent for a period of about 5 minutes to about 2 

hours to form an intermediate of Formula 3 wherein 
13 , • 
R is COC1. and the latter is contacted with about 

2-10 equivalents of hydroxy lamine derivative 

H NOR in excess hydroxylamine derivative 

12 

H 2 NOR or other solvent, at a temperature in the 
range of about 2S-80*C for about 2-18 hours, or 

(b) is contacted the hydroxylamine 
derivative H 2 NOR 12 . dicyclohexy lcarbodi imide and 
1 -hydr oxyben2otr iazole in a solvent at a temperature 
in the range of about O-30 # C for about 1-24 hours: 


is CONHOR 12 


to provide a compound in which R 13 
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22. process of Claim 6 wherein: R i6 


FY 


13 



; or 



X is a carbon-carbon single bond. -CO-. -O-. 
-NH-: 

R 2 . R 3 . R 6 and R 7 are as defined in Claim 15: 


and 

R 8 is (-CHj^OR 11 . (CH 2 ) n OCOR 
(CH 2 ) n CH(OH)R 16 . (CH 2 ) n COR 16 
(CH,) CI. <CH.) CN. CHO. 


14 


or 


23. Process of Claim 22 wherein R is 

(CH„) OH and the product of Formula 3 is 

2 n ii ^ 

contacted with an alcohol R OH in the anhydrous 

state in the presence of a strong acid or a Lewis 

14 

acid, followed by saponification of any C0 2 R 

groups concomitantly formed or present in 

intermediate 3, to form the corresponding compound of 

Formula 3 wherein R 8 is (CH.) OR 11 and R 11 
/v/ a n 

is not H. 


24 

(CH.) OR 
2 n 


Process of Claim H wherein R i6 

and R 11 is not H and the product 

of Formula 3 is contacted with an aqueous acidic 

medium at a temperature in the range of about 2S*C 

and the reflux temperature of the solvent for a 

period of about O.S-24 hour6 to form the 

corresponding compound of Formula 3 wherein R is 

(CH.) OH. 
2 n 
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25. Process of Claim 22 wherein R is 

(CHO OH and the product of formula 3 is 
2 n /\s 

contacted with 

(a) a carboxylic acid anhydride 
(R 14 CO) 2 0 or chloride R 14 COCl in a solvent in 
presence of a base at a temperature in the range of 
about 0°C and the reflux temperature of the solvent 
for about 0.5-24 hours or 

(b) a carboxylic acid R 14 C0 2 H under 
anhydrous conditions in presence of a strong acid or 
Lewis acid at about O*-100*C for about 0.5 to 24 
hours, to form the corresponding compound in which 
R 8 is (CH 2 ) n OCOR 14 . 

8 , 

26. process of Claim 22 wherein R is 
(CH 2 ) n OCOR 14 and the product of Formula j^is 
contacted with aqueous acid or alkali to form the 
corresponding compound wherein R is (CH 2 ) n OH. 

27. Process of Claim 22 wherein R is 
(CH 2 ) n OH and the product of Formula 

contacted with an oxidizing agent at a temperature of 
about 25-45*C for about 1-200 hours to produce a 
corresponding compound of Formula 3 in which R is 
(CH 2 ) n ^ 1 COR 16 and R 16 is H. 

28. Process of Claim 22 wherein R is 
(CH 2 ) COR 16 and R 16 is H and the product of 
Formula 3 is contacted with an organometal 1 i c 
compound R ib p in which P is MgBr or Li in a solvent 
at a temperature in the range of about -78*C to 100*C 
for about O.S-24 hours to form a compound of Formula 
^ in which R 8 is (CH 2 ) n CH(OH)R 16 and R 16 is 

not H. 
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29. process of Claira22 wherein R is 
(CH 2 ) n CH(OH)R 16 and R 16 is not H and the 
product of Pocnula 3 is contacted with an oxidizing 
agent in a solvent to form a corresponding compound 

5 of Formula 3 in which R 8 is (CH 2 > n COR 16 and 
R 16 is not H. 

30. process of CI a in 22 wherein R 8 is 
(CH 2 ) Q COR 16 and R 1S is H and the compound of 

10 Formula 3 is contacted with an oxidizing agent in a 
solvent to form a corresponding compound of Formula 3 


in which R 8 is (CH,) COR 16 and R 16 is OH. 

31. Process of Claim 22 wherein R is 
IS (CH 2 ) n COR 16 and R 1 * is OH and the compound of 

Formula ^ is contacted with thionyl chloride in 

excess or in another solvent at a temperature in the 

range of about 0*C to the reflux temperature of the 

solvent for about S minutes to about 24 hours to form 

9 

20 * corresponding compound of Formula 3 in which R 

is (CH_) COC1 followed by contact of the latter 

18 19 

with an amine NHR R in excess or in a solvent 
at temperatures in the range of about 0*C and reflux 
temperature of the solvent for about 5 minutes to 
25 about 24 hours to form a corresponding compound of 

Formula 3 in which R B is (CH^ ) CONR 1B R 19 . W* 

s*^ 2 n _ . 

32. Process of Claim 22 wherein R is 
(CH 2 ) n OR 11 and R 11 is H and the product of 

30 Formula 3 1b contacted with thionyl chloride in 

excess or in a solvent at a temperature in the range 
of about 20*C to the reflux temperature of the 
solvent for about 0.5-24 hours to form an 

g 

intermediate compound of Formula 3 in which R is 

35 (CH 2 ) n Cl. ^ 

- noi 88015687 


30 ? 0 253 310 

33. Process of Claim 32 in which the compound 
of Formula 3 wherein R 8 is (CH_) CI is 

contacted with imidazole. 1,2.3-inazole, 
1.2. 4-triazole. tetrazole or phthalimide in the 
presence of base in a solvent at temperatures in the 
range of about 55*C to the reflux temperature of the 
solvent for about 1-24 hours to produce a 

Q 

corresponding compound of Formula 3 in which R is 

(CHO -imidazole. (CH_ ) -tr iaxole . 
* 2 m 2 m 

(CH 2 ) B -tetrazole or (CH 2 > B -phthal imide . 

34. Process of Claim 32 wherein the compound 
of Formula 3 in which R 8 is (CH.) CI is 
contacted with sodium or potassium salt of a 
mercaptan R 15 SH in a solvent at a temperature in 
the range of about 25-100*C for about 1-24 hours to 

form a compound of Formula 3 in which R is 

15 ^ 
(CH 2 } n SR * 

35. Process of Claim 32 wherein the compound 
of Formula 3 in which R 8 is (CH 2 ) n Cl is 
contacted with an alXali metal cyanide in a solvent 
at a temperature in the range of about 20-100*C for 
about 1-24 hours to form a compound of Formula in 
which R 8 is (CH„) CN and the latter compound is 
hydrolyzed to the corresponding compound of Formula 
in which R 8 is (CH 2 ) n COR 16 and R 16 is OH. 

36. Process of Claim 32 wherein the compound 

of Formula^ in which R is < CH 2 > n -l C1 iS 
contacted with the sodium or potassium salt of a 
dialkyl malonate in a solvent at a temperature in the 
range of about 20-100»C for about 0.5-24 hours to 
form a compound of Formula 3 in which R i6 


(CH 2 ) n CH(C0 2 alKyl ) 2 followed by saponification of the 


1 1 6 2 


88015687 


31% 


0 253 310 


to produce the corresponding compound of Formula 3 
wherein R ^ 


,13 



; or 



»nd X is -OCH 2 -/ 

48. Method of claim 6 wherein *" i, -CHO 
-hereby the benzyl derivative of Formula ^attache. 

the imidazole derivative of Formula 1 
preferentially at the „i troQen atea th . 

carbon atom of the imidazole ring to which a 8 i. 
attached. 
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latter with aqueous alkali at a temperature in the 
range of about 2S°C to the reflux temperature of the 
solvent followed by acidification with mineral acid 
to form a compound of Formula 3 in which R is 
(CH 2 ) n CH(C0 2 H) 2 followed by heating the 
latter to about 120 # C or in dilute mineral acid at 
reflux temperature to form a product of Formula in 
which R B is (CH.,) COR 16 and R 16 is OH. 

2 & 


Xo 37. Process of Claim 22 wherein R is 

(CH^j^CN and the compound of Formula J3^is 
contacted with sodium azide and ammonium chloride in 
a solvent at a temperature in the range of about 30*C 
and the reflux temperature of the solvent for about 1 

15 hour to about 10 days to form a compound of the 

g 

invention in which R is (CH^) -tetra2ole • 

2 n 


20 


25 


30 


38, 


Process of Claim 22 wherein R is -CHO 


and the compound of Formula 3 is contacted with a 

14 15 

methylene phosphorane (C 6 H S ) 3 P«CH(CH 2 ) 8 CHR A OR* 3 or 
(C-H C KP-CH(CH,) COR 16 in a solvent at a 

o 9 J 2 6 

temperature in the range of about 2S*C to the reflux 
temperature of the solvent for about 1- 


form a compound of Formula 3 in which R 


24 hours to 
8 


is 

-CH-CH(CH 2 ) fi CHR 14 OR 1S or -CH-CH(CH 2 ) fi COR 16 . 

except where R 1S is H and R 16 is OH. and 

optionally then contacting the compound of Formula 3 
b t . 16 


in which R 
reducing agent in a 
0 # -25 # C for about 0 
Formula 3 in which 


with a 

solvent at a temperature of about 


is -CH-CH(CH-) COR 

2 6 


5-24 
.8 


hours to form a product of 


is -CH-CH(CH^) CHR 14 OH. 

2 6 


35 


39. 


Process of Claim 22 wherein R is 


(CH_) OH and the compound of Formula 3 is 
2 m ^ 
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contacted with a fluorinating agent in a solvent at a 
temperature in the range of about -3CTC to 25*C for a 
period of about 0.5-24 hours to form a compound of 
Formula 3 in which R 8 is (CH ) F. 

40. Process of Claim 22 wherein the compound 
of Formula 3 in which R 8 is (CH 2 ) B C1 is 
contacted wTtb silver nitrate in a dipolar aprotic 
solvent at a temperature in the range of about 
2S-80*C for about 1-24 hours to form a compound of 
Formula 3 in which R 8 is (CHJ ONO.. 

•41. process of Claim 22 wherein R i« 

(CH 2 > n OH and the compound of Formula is 

contacted with an isocyanate of Formula R NCO in a 

solvent at a temperature in the range of about 25«C 

to the reflux temperature of the solvent for a period 

of about 5 minutes to about 24 hours to form a 

8 . 

compound of Formula 3 in which R is 
10 

(CH 2 ) n OCONHR 

42. process of Claim 22 wherein the compound 
in which R 8 is (CH 2 ) Q C1 is contacted with an 
amine R 1X NH 2 in excess amine or another solvent 

for a period of about 1-24 hours at a temperature in 
the range of about 0-C to the reflux temperature of 
the solvent to form an intermediate of Formula^ in 
which R 8 is (CH 2 ) n NHR 11 . 

43. Process of Claim 22 in which R is 
(CH 2 ) n Cl and the compound of Formula 2^ is 
contacted with an alkali metal azide in an aprotic 
solvent at a temperature in the range of about 
2S-80-C for about 1-24 hours to form a compound of 
Formula 3 in which R 8 is (CH 2 ) n N 3 and the 

r hg4 88015687 
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latter is contacted with a reducing agent to form an 
intermediate of Formula 3 in which R 8 is 
(CH 2 ) n NH 2 . 

5 44. Process of Claim 42 or 43 in which R 8 is 

(CH 2 ) n NHR 11 or <CU 2 ) n NH 2 and the coni P ound 
of Formula ^is contacted with a cblorof ornate of 
Formula R 10 OCOC1 or a sulfonyl derivative of 
Formula R 10 S0 2 C1. or (R 10 S0 2 >0 in a solvent 
10 in the presence of a base at a temperature in the 
range of about 0*C to the reflux temperature of a 
solvent for about 5 minutes to about 24 hours to form 
a compound of Formula 3 in which R 6 is 
-CCH^NR^COjR 10 or -TcH 2 ) ^R 1 1 S0 2 R 10 . 

15 

45. Process of Claim 42 or 43 in which the 

compound of Formula 3 with R 8 equal to 

-(CH 2 ) n NHR 11 or (CH 2 ) n KH 2 is contacted 

with an isocyanate or i sothiocyanate R 10 NCY in a 

20 solvent at a temperature in the range of about 25*C 

to the reflux temperature of the solvent for about 5 

minutes to about 24 hours to form a compound of the 

Formula 3 in which R 8 is -{CHO NR 11 CYNHR 10 . 

z n 

25 46 - Process of Claim 6 wherein R 1 is N0 2 

R • R • R , R , and R 8 are as defined in 
Claim 20 in which the compound of Formula 3 wherein 
R is N0 2 is reduced by means of iron and "acetic 
acid, stannous chloride or hydrogen and palladium to 

30 a compound of Formula 3 wherein R 1 is NH 2 and the 

latter is reacted with an. appropriate acid anhydride 
such as phthalic anhydride or a substituted phthalic 
anhydride in a solvent or with an appropriate acid 
chloride such as substituted anthranilic acid 

35 chloride in the presence of aqueous alfcali or a base 
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or with an appropriately substituted phthalic or 
anthranilic acid in the presence of d i cyclohexy 1 - 
carbodiimide in a solvent to produce a compound of 
the Formula 3 in which R 1 is 



and X is KHCO. 

47. Process of Claim 6 wherein R 1 is 
OCH-C-H-. R 2 and R 3 are H and R 6 . R 7 . and 
R are as defined in Claim 20 and the resulting 
compound of Formula 3 with R* equal to 
OCH.C.H- is contacted with tr if luoroacetic acid 

2 © -> 

at reflux temperature for a period of about 0.2-1 
hour or with hydrogen and palladium to form the 
corresponding compound of Formula JJ^in which R is 
OH and the latter is contacted with a base at about 
25^C and a suitable ben2yl halide of the formula: 


-Hal~CH 2 



Hal 
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